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The standard of purity for the new water supply of 
Jersey City, for which proposals may be asked soon, as 
noted in our issue of Jan. 24, is as follows; the maxi- 
mum allowable quantities being parts per 100,000, by 
we'ght, and having been laid down by Prof. Peter T. 
Austen, of Brooklyn: 





Maximum 
allowable 
quantities. 
Solid matter ... sce ‘ Mine ci edrboserinenons.e o 17.0000 
Total organte matter (potassium permanganate 
SERRE, SS CE eee 0.8000 
I I ab 5a eiic ee rece wc cctecccctnat . 
Chlorine in combination 
Ey ears Pee erer rer eee .000 
Free ammonia ............066 alate meen oe wale 0.0050 
A'buaminoid ammonia ..........cccecceeeeees 0.0150 
Niteie: Gb (RSTO oe ccc ec cc ccc cccccs 0.2000 
Nitrous acid (mitrates)...................... None. 


The water must be transparent, free from odor, tur- 
bidity, alkaline, or acid tastes, and will be limited to a 
5° Freneh standard of hardness. These restrictions ap- 
my equally to a supp'y from new sources or to water 
from the present source, the Passaic River, after filtra- 
tion, but from new sources no supply will be con- 
sidered which is not naturally pure and wholesome or 
whieh requires filtration or other purification. 


The Government timber tests have been progressing 
during the past year more rapidly than heretofor 
and tests are now being made at the rate of 
about 1,500 per month. A _ large quarto  bul- 
letin of several hundred pages is soon to be 
issued, as a sort of final report on the strength 
of the four leading varieties of Southern pine. 
This bulletin will also include the results of investl- 
gations as to the best methods of seasoning lumber, 
and some special -investigations on the influence of 
moisture in affecting the strength of timber. There 
appears to be some danger that the work may 
be again interrupted for lack of funds. Thus far 
this work has been provided for from the appropria- 
tion Tor the Division of Forestry, in the annual Agri- 
cultural Department bills. The tests have usually 
been suspended in the latter part of each fiscal year 
from the failure of these appropriations, and this will 
again be the case, unless a special bill is passed for 
carrying on the work. Such a bill, appropriating 
$40,000 especially for this work, was passed by the 
Senate in June last, and was later reported by the 
Agricultural Committee of the House, and its passage 
was unanimously recommended. This was in the 
closing. days of the first session of this Congress. It 
now only remains for the Chairman of the Agricul- 
tural Committee of the House to call up this bil) and 
ask for its passage, as it is well known that the House 
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is favorable to the continuance of these investiga- 
tions. If this is not done befere the close of this 
session (March 4), the work will have to be begun 
over again, as this is the last session of the present 
Congress. The Chairman of the Agricultural Com- 
mittee of the House is Hon, W. H. Hatch, of Missouri, 
Persons interested in the carrying on of these ex- 
periments could probably aid in the passage of this 
bill by writing to their Congressmen requesting them 
to try and have the bills called up and passed. Let- 
ters addressed directly to Mr. Hatch would probably 
also be helpful. 


Concrete and iren arches on the Melan system, 
representing different dimensions of floor arches, 
were built in this city for test purposes in October 
last, as noted in our issues of Oct. 25 and Nov. 29, 
and the tests of these arches were commenced Jan. 
25, three months after construction. The first tests 
were of a 3 x 3-in. T-iron and a 4-in. I-beam rib, 
spanning between the floor beams, but not bedded in 
eoncrete. The former carried a maximum load of 
15,000 Ibs., without any buckling, and the latter carried 
14,500 Ibs. when it deflected laterally. A 10-in. flat, 
hollow tile floor of 6-ft. span broke at 10,500 Ibs., or 
800 Ibs. per sq. ft., while a similar floor of arch form, 
with G-in. tile, having the same span, cracked 
at 20,500 lIbs., or 1,600 Ibs. per sq. in. Both tile arches 
had concrete filled in over the haunches, and the latter 
resembled the arch shown in our issue of Oct. 25, but 
without the portions below the lower curved web, 
and without the deep haunch blocks, while the open- 
ings were of approximately square section. The first 
concrete arch tested was 3 ins. thick, 6 ft. span, and 
the load was applied over the middle T-iron rib, 
which was prevented from lateral buckling by the con- 
crete; at 40,000 Ibs. one of the floor beam tiebars 
broke, and one of the concrete abutments cracked 
from the lateral pressure, and the pressure ran down 
to 30,000 Ibs., the arch finally cracking at haunches 
and crown at 35,000 Ibs. The next arch was 4 ins. 
thick, and the load was applied on the arch itself, 
between the 4-in. I-beams, and the first crack ap- 
peared at 35,000 Ibs., with 0.08-in. deflection, while at 
54,600 Ibs., with a deflection of 0.42 in., one of the 
clamps of the testing machine broke, and the rest of 
the tests were postponed. After the pressure had thus 
been relieved, the deflection was reduced to 0.21 in. 
The tests were made by Mr. Geo. Hill, Assoc. M. Am. 
Soc. C. E., for Mr. F. von Emperger, C. E., who 
represents the Melan system in this country. In a 
later issue we shall give a fuller account of these 
tests. 

According to the official figures just made public, 
41,391,199 tons of anthracite coal were marketed in 
1894, though probably from 5,000,000 to 7,000,000 tons 
more were mined. This is less than the 43,089,533 tons 
marketed in 1893, and is also exceeded by the 41,892,- 
300 tons of 1892, but exceeds the output of any year 
previous to 1892. The report gives the total of anthra- 
cite coal mined since 1820 to 1893, inclusive, as 868,- 
697,189 tons. About 84% of this production is con- 
sumed east of the Allegheny Mountains and north of 
the Potomac. Pennsylvania, New York and New Jer- 
sey consume about 33,000,000 tons annually; the West, 
9,000,000 tons, and 5,000,000 tons are consumed at the 
mines and at other points. While the last three years 
have been the greatest years of tonnage and consump- 
tion, prices have fallen off owing to over-production. 
While the circular prices for 1893 were higher than 
those of 1888, the actual prices were very irregular 
and coal has been sold at $1.00 per ton less than the 
circular rates, down to $3.20 for stove coal at New 
York. The mine prices for 1894 were—for broken coal, 
$2.25; egg, $2.40; stove, $2.65; chestnut, $2.50. To this 
must be added the freight, ranging from $1.70 to $1.80 
per ton. The average value at the mines of all anthra- 
cite coal produced was $1.79 per ton in 1891; $1.92, in 
1892, and $1.57, in 1893. 


The most serious railway accident of the week, and 
the most serious that we have had to report for some 
time, was the derailment on Jan. 28 of a northbound 
fast passenger train on the Terre Haute & Indianapolis 
R. R. (Vandalia Line) at Coatsville, Ind., in which two 
persons were killed and about 30 injured, some very 
severely. The train is said to have been running at 
high speed round a curve when the rails spread, but 
it is also said that the private car of Mr. McKeen, 
President of the road, which was at the rear of the 
train, jumped the track and was followed by the 
parlor car and day car, all of which went over the 
embankment. The smoking car left the track, but did 
not go over the bank. The two rear cars caught fire, 
but the flames were soon extinguished. 





A collision of electric cars on a suburban line from 
Wilkes. Barre, Pa., to Nanticoke occurred Jan. 26, 
owing to the cars being run ‘‘wild” in consequence of 


ye? 


the snowstorm preventing them from keeping schedule 
time. Both cars were running at high speed. One 
man was killed and nine persons were injured, some 
fatally. 

A boiler in the engine house of the Johnson-Brink 
man grain elevator at Rosedale, Kan., exploded Jan 
24. wrecking the building and damaging the machin 
ery. A boiler explosion in the main building of 
Henney’s brewery, Mendota, UL, Jan. 25, resulted 
in the killing of seven men and injuries to six more, 
while the five-story building collapsed and fell in ruins. 





Several accidents have occurred on the Clieero & 
Proviso electric railway, Chicago, and it is said that 
the police records, which are incomplete, show that 
6 people have been killed and 13 injured (some se 
riously) since August, 1894. In addition, four horses 
have been killed, and many horses injured and 
wagons smashed. The accidents occur mainly on Mad 
ison and Lake Sts., and are said to be largely due to 
the drivers of wagons persisting in driving on the car 
tracks although the streets are well paved 

A leak was discovered on Jan. 26 in the 4-ff. steel 
supply main of the Newark water-works. It occurred 
at a point near Little Falls, N. J., where the main 
crosses the Passaic River on a bridge. According to 
a statement furnished us at the office of the East 
Jersey Water Co., which built the supply main, re 
tains an interest in it and must keep it in repair for 
a limited number of years, the leak was caused by 
the settling of the earth beneath the pipe just where 
the latter rises up onto the masonry abutment of the 
bridge. This caused a sag in the pipe, which in turn 
appears to have torn out the rivets in a joint which 
came at an angle just over the edge of the abutment, 
opening the joint somewhat on the upper half of the 
pipe. It was estimated that water escaped from the 
main at the rate of 500,000 gallons in 24 hours. For 
tunately, it is stated, the water discharged itself into 
the river without damage to the embankment. To pre 
vent loading the bridge with ice from the spray ac 
companying the leak, and to avert damage of any 
sort, a flume was built to carry the water directly 
into the river. The main was designed to carry 50, 
000,000 gallons a day, much above the present de- 
mands upon it, so the water had been allowed to 
waste up to Tuesday while waiting for suitable 
weather to make repairs. The city of Newark has suf- 
ficient storage capacity to carry it over the necessary 
period for repairs to the pipe, but the smaller places 
supplied, Montclair, Bloomfield and West Orange, 
might be inconvenienced if the water was shut off 
many hours. 





The sinking of the steamer “Elbe,”’ of the North 
German Lloyds Line, after collision with another ves- 
sel in the North Sea, was reported Jan, 30. The 
steamer was on her way from Bremen to New York, 
and over 300 lives are said to have been lost, only 20 
persons being saved. 





Some of the plers of the Central viaduct, in Cleve- 
land, O., are said to be sinking agan. These piers were 
raised 10 ins. last year. Borings made by Mr. Farley, 
Director of Public Works, are said to show that while 
the piers are founded on clay, 14 ft. below the sur- 
face, a stratum of soft mud, 25 ft. deep, is now found 
under the clay. It is proposed to pump liquid cement 
into this mud, and thus solidify it sufficiently to sup- 
port the weight imposed. 





The Nicaragua Canal bill has passed the U. 8&8. 
Senate by a vote of 31 to 21. Though amended, the 
bill is not materially changed. It provides for gov- 
ernment control and guarantees $70,000,000 in 3% 
bonds—$30,000,000 more bonds may be issued without 
a guarantee; but it is said that there is little or no 
prospect of the bill passing the House as now organ- 
ized. The United States government, in consideration 
of the guarantee, is to secure $70,000,000 in stock of 
the Maritime Canal Company; $6,000,000 is to go to Nic- 
aragua, $1,500,000 to Costa Rica, and the remaining 
$22,500,000 is to be used in extinguishing former issvues 
of stock and for the construction of the canal. Ten 
of the 15 directors of the company are to be appointed 
by the President of the United States, with the advice 
and consent of the Senate. 


The Carnegie Steel Co., says rumor, ia investigating 
the manufacture of heavy guns, with the posstble In- 
tention of in this way further utilizing its heavy 
plant at Homestead. The Bethlehem Iron Co, is al- 
ready engaged in this department of manufacture, and 
it is thought that with the present resources of the 
Carnegie Co. a comparatively small expenditure would 
add the necessary additional plant. It is proposed to 
compete with foreign makers and orders would - be 
solicited from France and Ruseia. 
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COATINGS IRON AND 
STEEL. 

The protection of iron and steel from corrosion is 
one of the most serious problems connected with en- 
gineering Gonstruction. In our issue of July 19, 
1894, we abstracted a paper on “Rustless Coatings 
for Iron and Steel,” presented at the Montreal meet- 
ing of the American Society of Mechanical En- 
gineers, by Mr. M. P. Wood, M. Am. Soc. M. E. 
At the recent New York meeting of this society, Mr. 
Wood read a paper supplementary to the above, of 
which the following is an abstract: 

To show the rapidity of author 
makes some quotations from a paper on “The Cor- 
rosion of Boilers and Steamships,”’* opening as fol- 


RUSTLESS FOR 


corrosion, t he 


lows: 

Experiments conducted by the Admiralty, Board of 
Trade and Lloyd's prove that steel corrodes much 
more rapidly than iron when expostd to the action of 
salt water; also, that the commoner brands of tron 
corrode jess than the better brands when exposed to 
the same influence 

With steel unprotected and exposed to the action of 
the weather and sea-water, corrosion advances at the 
rate of 1 in. in depth In 82 years, while under the 
same conditions for iron the rate is 1 in. in 100 years. 
When exposed to the weather and fresh water, the 
corrosion is at the rate of 1 in. in 170 years for steel 
and 630 years for iron, When always mnmersed in 
sea-water, the periods are 1 in. in 130 years for steel 
and 1 in. in 310 years for iron; and when always im- 
mersed in fresh water, the periods become 600 years 
for steel and 700 years for fron. 

These conelusions are the results of years of patient 
experiment and observation by Mr. Parker of the 
Board of Trade and Mr. Phillips of the Institute of 
Civil Engineers. , . ‘ 

The bad effect of mill scale in aiding corrosion 1s 
then explained and the necessity of removing at 
from ship plates before application, which can best 
be done by pickling. Mr. Wood calls attention to 
the removing scales and punchings 
from the framework of vessels, as well as from their 
outer coverings. 

Zine, presumably im the form of plates, to preveut 
boiler corrosion, is mentioned by Mr. Wood as in 
use on the Allan, Cunard, Bedouin, Forwood, Red 
Star, Melver and other steamship lines, and also in 
the French, Chinese and Japanese navies. The zinc 
pieces, as applied, are termed electrogens. They are 
fitted to boiler shells by screw studs. 

A large part of Mr. Wood's paper és devoted to a 
discussion of galvanizing as a protecting surface for 
iron and steel work. Regarding methods of galvan- 
izing, he says: 

Certain fallacies existed for a long time as to the rel- 
ative merits of the dry or molten and the wet or elec- 
trolytical methods of galvanizing. The latter was found 
to be too costly and slow, and the results obtained 
were erratic and not satisfactory and soon gave place 
to the dry or molten bath process as in practice at the 
present day; but the difficulty of management in con- 
nection with large baths of molten material, the de- 
terioration of the bath, and other mechanical causes 
limit the process to articles of comparatively small 
size and weight. 


necessity of 


After some discussion as to the relative merits of 
the two processes and an allusion to the difficulties 
involved, and the dangers incurred in galvanizing 
iron and steel wire through reducing the strength, 
distorting and rendering brittle the metal when in 
small sections, Mr. Wood proceeds as follows: 

The English manufacturers have ceased galvanizing 
their high-grade steel wire that costs some $175 per 
ton, on account of the great risk of rendering it 
worthless, which is clearly a disadvantage, although 
the advisability of protecting the steel is unquestion- 
able, as corrosion is found to be very marked on the 
inner strands of ropes or cables formed from uncoated 
wires. 

The Cowper-Coles or cold galvanizing process is in 
operation at the works of Messrs. Laird Bros., Birken- 
head, England, and used for the purpose of zincing the 
skin plates and frames of the torpedo boats and tor- 
pedo-boat destroyers built by them for the English 
Navy. A plan and elevation of this plant are given in 
“The Engineer,’’ Feb. 28, 1894. No detail of the cost 
of working the process, as applied to armor skin 
plates, frames, or other heavy articles, is given. The 
cost must necessarily be less than electro-plating with 
copper, as given by the Tacony people in the preced- 
ing paper (No. 598, vol XV., 1894), not only in regard 
to the difference in cost of two metals used, but also 
the electromotive force required, the cleaning of the 
plates from mill seale and the dirt of machining 
processes being an indispensable condition in this proc- 
ess as in all other preservative methods. 

The industrial importance of the successful applica- 


*A paper read before the Goldsmith's Engineering 
Society, and published in ‘The Practical Engineer,” 
London, Sept. 21, 1894, Vol. X., No. 395, pp. 224-226, 


tion of this cold galvanizing process can hardly be 
overestimated, even ‘if its application is only to the 
marine constructions of the future, and it is found to 
be in any degree inapplicable to those of the past, and 
that constitute our present structures and vessels in 
use. The permanency, continuity, strength and den- 
sity of the coating given by this process being found 
in all respects equal to that of hot galvanizing, the 
thickness of it can be made superior to that given by 
the hot. Considering the success that has attended 
the use of zinc to prevent corrosion in marine boilers 
with concentrated hot saline fluids as the excitant me- 
dium, aided by the electrical conditions attendant up- 
on the combustion of large quantities of fuel, and the 
changes in temperatures in various parts of the same 
boiler or group of connected boilers, all of which con- 
ditions are conducive to galvanic action, it may. not 
be considered a wild prophecy to expect that, with 
all of the internal metallic parts of a steam vessel 
protected by zincing, and by virtue of the constructive 
features in close contact with each other, and the 
bilge-water spaces filled with a corrosive liquid ready 
to act upon any immersed metal electro-positive to the 
metal forming the ship, that an application of zinc 
plates secured to the framework of the structure simi- 
lar to the application of zinc to marine boilers, that 
these plates may receive the energy of corrosion and, 
if not neutralizing it entirely, at least pass it along 
in the form of a deposit upon the submerged portions 
of the vessel, or to convenient pockets where it could 
be removed, the same as is now done to the washings 
and dirt from the fireroom bunkers and ballast cham- 
bers. 

This internal electro-chemical process of protection 
does not appear so chimerical as at first one might 
suppose. Dr. Henry Wurtz* has proposed the pro- 
tection of mining plants subject to the intensified cor- 
rosion due to the decomposition. of pyrites and other 
minerals in the mine waters, by connecting all of the 
metal portions of the mine as the negative elements 
with a dynamo of sufficient force to overtgme the 
strength of galvanic energy due to the surfaces ex- 


* posed excited by the corrosive liquids in the mine, the- 4 


positive terminal to be connected to a mass of hard 
coke in the mine sump; conditions varying but slightly 
from those existing in the ship, and it is not improb- 
able that experiment will determine that both these 
systems could be made to work together. 

Thermo-electric currents arise from changes of tem- 
peratures in all bodies, and set up voltaic action in all 
cavities, fissures, seams and contact surfaces in the 
metal, which, though slight and not easily detected, 
will in time enlarge and waste them away sufficiently 
to sap the strength of the mass. 

Metallic salts and acids in mine waters intensify the 
corrosion of all metals exposed to their action either 
by direct contact or immersion or by condensation of - 
the vapors in the mine. The metal work of railway 
tunnels is also disastrously affected by the condensed 
vapors of sulphur, carbonie acid and the ever-present 
moisture due to such locations, the corrosion of the 
metals decreasing the resistance of the water to voltaic 
circuits; this corrosion by liquids being voltaic phe- 
nomena in all cases, and in many cases is intensified 
by the moisture being in the form of drops instead of 
being uniformly spread over the whole surface. 

Acids and acid salts, which are capable of taking up 
iron oxides into solution, still further enhance the 
destruction by removing such oxides and exposing 
the surfaces of the metal to a fresh attack of the cor- 
rosive element; but the saline matter in solution that 
excites voltaic action need not be acid. Any neutral salt 
which decreases the resistance of the water will gual- 
ify to act as the necessary liquid medium of a voltaic 
circuit. Sea-salt is the commonest of all such neutral 
salts, together with the other chlorides and sulphates 
of sea-water. It enables corroding voltaic action to 
be set up on all ferric bodies immersed therein or in 
the air impregnated with their substance. 


The power of resisting corrosion, it appears from 
instances cited, is greater in strained than in un- 
strained metals, but where strained and unstrained 
metals are brought together, there is a tendency to 
set up local galvanic action, so that the total corro- 
sion may be more than in unstrained metal alone. 

As to the relative corrosion of cast and wrought 
iron, when exposed constantly to salt water, Mr. 
Wood states that the experiments are somewhat 
conflicting, but after quoting from some articles on 
this point, he concludes that cast iron has greater 
resisting power. This may be accounted for, he 
says, by the cast iron “being covered with a skin of 
silicate of protoxide of iron, produced by the molten 
metal fusing the sand in the mould, as well as to the 


* “Engineering Magazine,”’ May, 1894, vol. VII., No. 


. Pp. 297, “Preservation of Metals from Co: 
Electric Polarization.” rrosion by 


film of magnetic oxide of iron formed at the sij, 
time by oxidation of the hot metal. 

Regarding the corrosion of iron under varying ¢ 
ditions, the author says: 


Iron exposed to tidal wash, and alternately wet 
dry, is more liable to rapid waste, unless well )) 
tected, than when wholly immersed in water or w),, 
exposed in the air. 

Corrosion is accelerated by impurities in the wat. 
and especially by the presence of decomposing 
ganic matters or free acids, and chlorines disch 
from many manufacturing establishments,  ro}ji\,. 
mills, blast furnaces, paper mills, bleacheries, ¢. 
It is also accelerated by contact with any other me: 
or substance that is electro-negative to the iron, 
where two masses of the metal are in different 
ditions as to density or temperature. In genera 
hard, crystalline iron, whether cast or wrought, is |es- 
corrosive than ductile, soft, and fibrous qualities. 

Examination of the iron piles in the South Bassic 
bridge on the Bombay, Baroda & Central Indi» 
Railway led to the conclusion that the greatest corr: 
sion in cast iron piles exists close to the low-wate: 
mark, and does not extend to any considerable dep) 
beiow it, a conclusion which also applies to bolts ani 
braces. After an exposure of 25 years, the piles wer 
found in very good condition, and corrosion had oni, 
occurred in places easily accessible for renewals and 
repairs. A thin coating of mud, marine growth, ayu 
barnacles, by which the surface of immersed iro 
piles and pier work are protected from contact with 
fresh supplies of water, has a tendency to retard cor 
rosion; but when these growths are removed, corro 
sion is increased at once. 

Mr. Kinniple remarks “that after a life of from 30 
to 50 years, structures depending upon cast iron ex 
posed to the rapidly-oxidizing action of sea water can 
only be looked upon as of a comparatively temporary 


character, especially as regards very light cast iron 
pile structures.” 


After his extended consideration of galvanizing 
processes, the author discusses various compound 
applied to the outside of ships, to prevent corrosion, 
under five heads, as follows: 

(a) Oil paints. 


(b) Pitch, asphalt, tar, or waxes. 


(c) Varnishes consisting of resins and gums dis- 
solved in volatile solvents.- 


hae Varnishes containing substances to give them 
ody. 


(e) Coatings of cement. 


arg: 


Classes (c) and (e) are not judged suitable for prac- 
fical use, the special varnishes in this class being 
acted upon, the author states, by moisture, while the 
cements have been entirely abandoned for outside 
protection, though still used inside. Regarding the 
other three classes of coverings noted above, the 
author says: 

The protective coverings (in the above list and ex- 
cluding (c) and (e).—Ed.) for the outside or bottom of 
ships appear to rank, (b) pitch asphalt, tar and waxes: 
(d) varnishes containing substances to give them body, 
i. e@., oxide of zinc and oxide of lead either alone or 
in combination with each other; (a) pure red lead and 
linseed oil paint. The conditions under which any of 
these compounds can be applied with a fair measure 
of trust in their effectiveness are: that the compound 
should not be too thick to spread well, and should 
be well worked with the brush to the surface of the 
metal that it covers; ‘that the air should be as dry as 
possible, and the plates of the ship not only free from 
mill scale, but clean and free from all oil and dirt due 
to machining processes, handling, scaffolding, also from 
any indication of sweating; and if the plates can be 
warmed either by the sun or by artificial heat, the 
better will be the result. Too much drier in the form 
of volatile solvents must not be used. A paint that 
dries in four hours cannot, in the natural course of 
things, be as good as one that dries in as many days. 
If the plates and frames have been galvanized by either 
the hot or cold process, then the principal pigment in 
the composition must be oxide of zinc, in order that 
any galvanic action due to immersion in the sea water 
may be at the expense of the renewable zinc in the 
pigment, instead of the zine coating on the metal; and 
the pigments used with the zine oxide, to give body to 
the paint, must be ground barytes, or silica, both neu- 
tral electrically, and not broken down by moisture as 
the other above-mentioned pigments are. 

The causes and extent of the internal corrosion of 
ships have been referred to hereinbefore, and the main 
classes of protectives are, (1) cements, (2) bituminous 
coatings, (3) paints. 

The rigidity, firmness of adherence, and endurance 
of cement coatings are all points of the greatest ad- 
vantage; the silicates present in the cement not only 
bind it into a mass of wonderful hardness, but also 
bind it to the iron. A drawback to the use of cement 
consists in its porosity, that allows it to be permeated 
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by gases and liquids; and if by any accident copper 
scale or serap from the interior fitting reaches the 
warm bilge-water, charged as it ever is with more vr 
jess sulphurous and other acids from the coal bunkers 
and ashpits, and carbonic acid gas, the soluble salts 
of copper thus formed will soak through the cement, 
deposit the copper upon the iron skin or frame, setting 
up galvanic action, corroding the iron, the formation 
of the rust loosening and pushing up the cement, and 
allowing corrosion to extend its area and depth with 
put little or no sign of the damage taking place be- 
low it. 

The hardness and rigidity of the cement give it a 
tendency to flake off from the iron under strains due 
to the expansion and contraction of the metal, mechan- 
ical injuries from stowage of cargo and stores, repairs 
to the vessel, riveting, ete. These injuries, though lo- 
eal or of minor extent, become starting points for cor- 
rosion that generally becomes serious before discovery, 
owing to their location in the confined spaces of the 
ship where inspection is difficult. 

The quality of the cement used has much to do with 
its effectiveness as a coating. As a rule, but little at- 
tention is given to the quality of the cement used, or 
to the manner of preparing it for coating, or the 
length of time between its preparation and applica- 
tion, all points of extreme importance to secure a good 
result, but all in general left to the care of the lowest 
grade of labor about the shipyard; and the precautions 
that the builder of a common sewer would insist upon 
to get a good job are ignored, though the comparative 
interests involved are as thousands to one. 

For the above reasons it is considered that bitumi- 
nous or asphaltic varnishes properly prepared by being 
freed from any acids that are present in their crude 
state, and applied hot to warm metal, are far supe- 
rior to cement coatings for the internal work of a 
ship; also red-lead pyrolusite and other tough paints 
free from oxides of iron form effective coatings, pref- 
erence being given to the lighter colors, as corrosion, 
if set up, is quickly discovered and easily repaired. If 
the frames and interior fittings of the ship have been 
galvanized, then the precautions mentioned for like 
cases on the external portions must be observed. 

Some ten pages of this paper are occupied with quo- 
tations in relation to the fouling of ships’ sides and 
bottoms, and means employed to prevent such ac- 
tion :* 

After these extracts, follows a review of some 
tests made in 1885 by the United States Navy De- 
partment to determine the merits of paints and 
wnti-fouling and anti-corrosive compounds for wet- 
ted surfaces submitted by 60 different firms in the 
United States, Canada and England. The report on 
these tests was made from the League Island Navy 
Yard, Philadelphia, Sept. 1, 1886, by Naval Con- 
structor Wm. H. Varney, U. 8S. N. The report is 
now out of print. The paint that stood test on the 
“Speedwell” was a U. S. Navy experimental coating 
of two coats of white zinc. 

The concluding part of Mr. Wood’s paper, relat- 
ing to the protection of bridges and structural iron 
and steel work, we have slightly condensed, as fol- 
lows: 


The advent of 70 to %)-ton locomotives, in conneec- 
tion with heavier rolling stock and loads in the rail- 
way service of the country, is requiring the recon- 
struction of most of the iron bridges and viaducts that 
within the past 30 years have replaced the olden-time 
wooden structures. It is possible that no material in- 
crease in the weight of a railway train per foot of 
track will be made to the present standard to require 
their substitution by heavier constructions. This being 
the case, the preservation of them from corrosion, as 
well as the protection of the immense roof trusses 
that span the large railway stations, armory drill 
rooms, warehouses, etc., becomes a question of ex- 
treme moment,_as properly protected by paint com- 
pounds, which thus far appear to be the only practical 
method, they should last for centuries instead of 
decades. 

But the methods of painting of the present day must 
be entirely changed to counteract the results that past 
practice has found to be inadequate to prevent corro- 
sion for even a few years. (1) The mill scale and dirt 
due to machining processes must be pickled off and 
the metal left clean and bright ere it receives its first 
coating; and if the metal can be warmed, even to 
temperatures due to sunny days, the results will be no- 
ticeably better than when the paint is applied on damp 
and cloudy days, or even in ordinary weather. (2) The 


*“The Corrosion and Fouling of Iron and Steel 


— a a we} read at the 30th session of the Insti- 
tution of Naval Architects by Prof. Vivian B. Lewes, 
F. R. S., F. IL. C., Royal Naval College Associate, 


April 12, 1889; published in full, “Scientific Ameri 
Supplement,” vol. XXVIII., No. 709, Aug. 3, 1889. 
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various members composing the truss or structure must 
‘ive at least one coat of pure red lead, pyrolusite, 





graphite, lampblack, or kindred non-corrosive, linseed 
oil, or asphaltum paints, free from any percentage of 
mixture with tron oxide or so-called inert pigments, 
such as the sulphates and carbonates of lime, pipe 
clay, feldspar, ete., all substances decomp wed by 
moisture, and that can in no manner enter, and never 
have entered, into any combination with the oil and 
before-named pigments, but only serve as stuffing to 
make the application of the paint a little easier for 
the painters. (8) All bolts that connect any part of 
the structure should be painted with the selected paint 
or with a pure red-lead paint, before being put into 
the holes, and the threads coated before the nuts are 
run on and screwed to place. All such bolt-heads 
and nuts must be painted before sweating or rusting 
takes place, and all hot rivets driven should be scaled 
and painted while warm, as corrosion once started in 
these weak points of the structure extends rapidly in 
the form of pitting. (4) Benzine driers and bi-sulphide 
of carbon solvents must be positively excluded from 
the paint compounds, as well as from the washing 
down of any dirt due to assembling and erecting the 
parts. 

The Frith of Forth Bridge—a structure that contains 
more iron and steel with a greater number of separate 
parts and a greater amount of exposed surface, and 
is subject to a greater complexity of strains, than an) 
construction ever erected for human needs, or that 
will probably be erected within the next generation of 
mankind—by reason of its exposed position, subject to 
driving storms of rain and hail, sea-air, and spray, 
should have been treated from the first in a manner 
that would reasonably have led one to expect for it 
a life of centuries instead of decades, and these will 
only be had through tribulation and sorrow. 

No attempts were made to remove the mill scale 
from the thousands of pieces of iron and steel that 
comprise the structure, but a coat of good red-lead 
paint was given the several parts in general before 
they left the workshop or mill yard. No special care 
was taken to coat them before they were rusted by 
sweating, or to remove the oil and dirt due to the 
machining process of the workshop or those due to 
transportation and erecting. Two coats of red-lead 
paint were applied at first after erection, followed by 
two coats of oxide of iron paint. It has been decided 
by the bridge officials to keep a corps of painters con- 
tinually in service and to practically repaint it every 
three years in its early life, until time has developed 
the weak or danger points from corrosion, and what 
methods and compositions other than the above-named 
paints are needed for the preservation of this import- 
ant structure. 

1 believe—with the exception of the red-lead paint, 
and this was wrongly applied—that every step in the 
methods adopted for the preservation of this bridge 
was radically and entirely wrong; and, before 50 years 
have passed, that corrosion will be so strongly devel- 
oped in all parts of the structure that a drastic plan 
of burning, scraping, and pickling all the paint com- 
pounds off will have to be pursued, and when the 
metal is scoured to the bright, regardless of expense, 
a paint can be applied with some chance for its Be 
ing effective against corrosion, but no oxide of iron 
will enter into its composition. 

At the recent annual convention of the American 
Iustitute of Architects, in a discussion on the use of 
iron and steel in the construction of modern high 
buildings, it was reported by one of the leading archi- 
tects in the United States that the iron floor beams 
removed by him from the old *“Times’’ building, though 
in use only 35 years, were rotten with rust. They 
were inclosed in 8 ins. of brickwork and had been 
well painted with oxide of iron paints and protected 
by asphaltum coverings. The iron came off in strips, 
clearly showing that the rust had followed the lami- 
nation of the iron. 

The Victoria Bridge across the St. Lawrence River 
at Montreal has become so seriously corroded, though 
under constant care by the engineers and a corps of 
painters, that the whole floor-beam structure required 
renewal, it being found impossible to repair the old 
beams, as the cutting out of one rivet was followed 
by the loosening of all those in its immediate vicinity, 
all being pitted around the heads and points, and in 
many cases the body of the rivet and the surrounding 
metal showed corrosion to a marked degree. The re- 
newals comprised 656 new floor beams, 15% ft. long, 
weighing 2,100 Ibs. each, placed on 7-ft.centers between 
the old ones that it was found impossible to remove. 
From the present outlook, this important structure 
will be either condemned and taken down, or else will 
fail from corrosion, and fall into the river within a 
century from its construction. The mill scale was 
left on the plates as they were originally put into the 
structure. No care was taken to paint the plates be- 
fore rusting, and the sucessive coats of iron oxide 


paint have been applied over each other without 
scraping them off, until a flake of paint coating shows 
the successive coats, alternated with rust, as plainly 
indicated as the leaves in a book. 


LAND RECLAMATION AT BOSTON, MASS. 

This is a time for taking an account of stock, in 
area, houses, and people, in all our larger cities, 
and City Surveyor Pierre Humbert has recently 
made a report covering the growth of Boston since 
1722. 

From the maps accompanying the report and the 
text explaining them, it seems that the original land 
area of Boston was 783 acres in 1722, with a 
population of 10,567. The present total land area 
is 24,087 acres, with a population of 439,507 in 
IS). Annexation of territory commenced in 1804 
by filling in the North Cove, and this reclamation 
of tidal lands has continued until 2.245 acres have 
Much 
of this filling has been done“by individuals and cor 


been thus added to the land area of the city 


porations, and, in fact, the larger portion of all 
the railway terminals in Boston, both freight and 
passenger, all the present wharves, most of the 
great warehouses, and the greater part of the 
Wholesale business district, are located upon re 
claimed land. The old colonial law fixed the boun 
dary of property at low-water mark on all tidal 
lands, and gave title of ownership to abutters on 
flowed lands without purchase, und for the mere 
cost of filling up. This law, of course, had a 
marked effect in encouraging reclamation by indi 
viduals and corporations. In the Back Bay section 
of Boston, individuals filled up 462 acres, and the 
state reclaimed 108 acres. The work carried on 
by the state was extremely lucrative, as Mr. Hum 
bert gives the aggregate cost at $1,640,300, and the 
gross income from land sales, exclusive of land do 
nated, was $4,708,936. Large areas were given 
away to the Massachusetts Institute of Technology. 
to other institutions, and to the City of Boston 
The assessed valuation of these Back Bay lands 
was $146,480,500 in 1892. 

The South Bay is another area in which much 
has been done, but much more land still remains 
to be filled up. Mr. Humbert estimates that the 
ultimate money profit to the State that would ae 
crue from filling in the Commonwealth Flats in 
South Boston would amount from $3,000,000 to 
$4,000,000. This is in addition to providing 
much available territory for wharves, warehouses 
and factories. In his report he shows 2,700 acres 
still available for filling in 


till within the present 
limits of Boston. 


It is also pointed out that an 
area of about 1,900 acres contiguous to the ship 
channel is available for filling in; and that this 
reclaimed land, with its docks and wharves, would 
do much for the commercial future of Boston. 

Mr. Humbert favors state ownership 


of water 
front, docks, ete. 


He bases his conclusions upon 
the experience of California, which has in 30 ye 
established a system of docks and warehouses in 
San Francisco. at a cost of less than $12,000,000; 
and with exceedingly low charges for wharf 


ars 


: age, 
the project has completely paid for itself, and 
shows a net income above all costs of $350,000 


per annum. 


OABLEWAY FOR PASSENGER TRAFFIC AT 
BRIGHTON, ENGLAND. 

In the neighborhood of Brighton, England, is a 
deep gorge, known as the Deyvil’s Dyke, and this has 
been recently spanned by a cablew ay for passenger 
traffic. It was built by Mr. W. J. Brewer, of Lon 
don, and is described, in a recent issue of “Kngineer- 
ing.” The two towers, Fig. 1, are G50 ft. apart, and 
connected by a single suspension cable, with a sag of 
26 ft. The two track cables are suspended from 
this, and are practically horizontal, sv that the pull 
on the hauling rope does not alter with the position 
of the car. The suspension cable is 1,200 ft. long, 
securely anchored, and the suspension rods are of 
steel, 1 im. diameter, with anchor-shaped steel cast 
imgs at the lower end, to support the two 1-in. track 
cables, 18 ins. apart, as shown in Fig. 2, while these: 
suspension castings also carry 114-in. pulleys to sup- 
port the hauling cable. The elevation is 230 ft. 
above the lowest part of the valley. The passenger 
cars are 7 x 5 ft., with frames of iron rods and sides 


of stout wire netting, and carry eight persons, sit- 
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ting back to back. They are suspended from the 
two track ropes by four pulleys attached to the in- 
wardly-curved ends of the four main rods of the 
car. Thus the pulley axles are always outside the 
track ropes, and always at the same distance apart, 
and the pulleys cannot get off the ropes. This ar- 
rangement has also the advantage that no provision 
has to be made for clearing the supports of the road- 
way at any point, as the cars pass freely within the 
supporting columns. The endless hauling rope is 
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ticle was written have remained practically the 
same since that date, and indicate that with well- 
designed plans and work properly executed a 20- 
ft. channel could be obtained in a very short time. 

In September, 1894, Mr. Geo. Y. Wisner, who con- 
structed that portion of the jetty works which has 
remained in place, was again asked to make an 
examination of the works and report the probable 
cost to permanently complete them so as to make 
and maintain a 20-ft. channel across the bar. 





driven by a 41%4-HP. Crossley oil engine. The car 
can be gripped to either portion of the hauling rope, 
and its course can be controlled on the journey if re- 
quired. An electric telegraph wire is permanently 
provided for communication along the line, available 
alike to cars and stations. The time occupied in 
transit between the terminal stations is 24 minutes. 
The line was opened in October, and had carried 
about 4,000 passengers by the middle of December. 
It is proposed to construct an inclined line on the 
same system down into the valley, for freight and 
passenger traflic, as the distance by road from the 
bottom of the Dyke to Brighton is now about 15 
miles, while by the cableway it would be only about 
four miles. We are indebted to “Engineering” for 
the information from which the above description is 
made and for the illustrations accompanying. 


THE BRAZOS RIVER HARBOR WORKS. 


As announced in our issue of Jan. 3, arrange- 
ments have been made for the reorganization of 
this enterprise, which contemplates the construc- 
tion of a deep-water harbor on the Texas coast 
at the mouth of the Brazos River. The past 
history of this work has been recorded in our 
issues of May 18 and June 22, 1889, April 4, 1891, 
and Nov. 23, 1893. As the probabilities are that 
work is to be again resumed, we present here- 
with a summary of the history and present status 
of the enterprise, from facts furnished us by a 
correspondent who has been familiar with the 
work from its inception. 

For over half a century the mouth of the Brazos 
River has been regarded as a port where a 
deep-water harbor could be more easily con- 
structed than at any other point on the Texas 
coast, yet none of the six attempts to make the 
improvement have been carried to a successful 
completion. If newspaper notices are correct, the 
seventh is now being started under conditions fav- 
orable for adding another failure to the list. 

In 1857 the state of Texas appropriated $60,000 
for the purpose of improving the harbor, but the 
results obtained were only temporary. In 1866 
the Brazos Internal Improvement & Navigation 
Co. was incorporated, with a capital stock of 
$1,000,000. The failure to raise money, followed 
by the financial panic of 1873, crippled the com- 
pany to such an extent that no work of improve- 
ment was ever started. From 1874 to 1887 the 
general government undertook to solve the prob- 
lem of opening a channel across the bar at the 
mouth of the river, but after expending $158,750, 
abandoned the enterprise, with the statement 
that “The attempt to make any improvement at 
all is a costly and doubtful experiment.” In 1888 
the Brazos River Channel & Dock Co. was char- 
tered by the state of Texas and the general gov 
ernment, and during 1889, 1890, and 1891 made 
three attempis to open a deep-water channel 
across the bar; and although neither was carried 
to a successful completion, the fact was clearly 
demonstrated that if the works had been com- 
pleted as designed by the engineer in charge, the 
result desired would have been obtained. The 
work done and the results obtained by this com- 
pany were fully discussed in the “Transactions 
Am. Soc. C. E.” for November, 1891, and in the 
Engineering News of Nov. 23, 1893. 

The conditions existing at the time the latter ar 


His report was to the effect that, if conducted 
with modern plans and under good economical busi- 
ness methods, the work need not cost more than 


$150,000. No plans were asked for, and none 
were furnished with the report. On the strength 
of this report, however, the company was reor- 
ganized, money was put up to complete the jetties, 
and contracts were let for doing the work, as an- 
nounced in our issue of Jan. 3. 

The strange part of the arrangement is that 
the new organization is apparently going ahead 
with the construction without even asking profes- 
sional advice, except so far as to inquire what the 
work ought to cost. In an interview in the “Ve- 
lasco World” for Dec. 22, 1894, the president of 
the new company stated that “no engineer will be 
employed for the present, but when it comes to 
building up the outer walls and cribbing and cap- 
ping the jetties, an engineer will be put in charge.” 
It appears likely that if this programme is carried 
out, Mr. Wisner’s estimate will need to be doubled 
before the work is completed. 

The sales of property at Velasco since it became 
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Brock, and his long and successful experience 01 
this class of work, were considered by many to lx 
the redeeming feature of the new undertaking, a), 
his loss will no doubt be a serious setback to t)). 
project. The loss of the dredge, however, wi! 
probably make no material difference with t}) 
success of the work, as experience has long sinc, 
shown that no channel could be made permanen: 
on the Brazos until it is properly protected by jet 
ties. 





GEORGE S. MORISON, PRESIDENT Aw 
BRICAN SOCIETY OF CIVIL ENGINEERS. 
(With portrait.) 

Mr. George S. Morison, elected President of the 
American Society of Civil Engineers at the recen: 
annual meeting, was born at New Bedford, Mass.. 
on Dec. 19, 1842. He was the son of John Hopkins 
and Emily (Rogers) Morison, of sturdy New Hamp- 
shire Scotch-Irish and English stock. As a boy 
George S. Morison lived in Milton, near Boston, and 
was fitted for college at the Phillips Exeter 
Academy, of which institution he has been one of 
the six trustees since 1888. He was graduated from 
Harvard College in 1863, and, having studied law, 
he received the degree of LL. B., and was admitted 
to the New York bar in 1866; but he never practice: 

in this profession. 

In October, 1867, he sought his first engineering 
employment. in connection with the Kansas City 
bridge, then being built over the Missouri River, 
under Mr. Octave Chanute as Chief Engineer. He 
remained at Kansas City, engaged upon bridge end 
railway work, until 1871, when he removed to De- 


troit, and until 1873 was Chief Engineer of the 
Detroit, Eel River & Illinois R. R., in Indiana. In 


April, 1873, he came to New York, as Resident En- 
gineer of the astern Division of the Erie Ry., and 
was later the Principal Assistant to the Chicf En- 
gineer, Mr. Octave Chaunte. He remained with the 
Erie Railway until November, 1875, and during tiis 
time rebuilt in iron the famous wooden Portage 


FIG. 2. SUSPENDER AND CAR TRUCK OF BRIGHTON CABLEWAY. 


certain that a deep-water harbor could be made 
there are said to have amounted to nearly $1,500.,- 
000, and the interested parties thus indirectly 
brought into the enterprise are naturally anxious 
that the work now being started shall be con- 
ducted on such a basis that the final results will be 
more encouraging than that of previous attempts. 
As soon as the organization of the new company 
was completed, the dredge boat recently used at 
Tampico, Mexico, was chartered to cut a channel 
across the bar, and a contract was entered into 
with Capt. Fred. A. Brock, of Galveston, Tex., for 
rock, material, and labor to complete the jetties. 
Recent telegrams from Tampico state that the 
dredge left that port on Jan. 7, and on the fol- 
lowing day went down, about 100 miles north of 
that place, during a violent gale on the Gulf. Capt. 
Brock, his wife and two children were among the 
missing, The great executive ability of Capt. 


Viaduct, which was destroyed by fire on May 6, 
1875. 

During the ten years, 1875-1885, Mr. Morison 
was largely engaged in consulting work on railway 
properties in the United States, having a 1cgular 
business engagement to and with Messrs. G. G. & 
G. C. Ward, the American agent for tne famous 
Baring Brothers, of London. In this connection Mr. 
Morison served as a Director on the boards of the 
following railways: The St. Louis, Iron Mountain 
& Southern, 1876 to 1880; the Eastern Railroad of 
Massachusetts, from 1876 to 1886; the Maine Cen- 
tral, from 1877 to 1885, and the Ohio & Mississippi 
R. R., from 1884 to 1892. About this same time 
the firm of Morison, Field & Co., bridge contractors, 
was formed; but Mr. Morison, preferring engineer- 
ing work proper to contracting, soon retired from 
this business. ‘ 

In 1887 Mr. Morison removed his office and resi- 
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jence to Chicago, though he still retained a branch 
office in New York. Until 1889 he was associated 
in engineering practice with Mr. E. L. Corthell, the 
firm being known as Morison & Corthell. As Chief 
Engineer, Mr. Morison has built the following 
ridges over the Missouri River: Plattsmouth, 1879- 
80: Bismarek, 1881-82; Blair Crossing, 1882-83; 
Omaha, 1885-87; Rulo, 1885-87; Nebraska City, 
1887-88; Sioux City, 1887-88; Bellefontaine, 1892- 
93; Leavenworth, 1893. Across the Upper Missis- 
sippi River, as Chief Engineer, he built the Winona 
bridge, 1890-91; rebuilt the Burlington bridge in 
1890-91, and built the Alton bridge in 1892-93. He 
also built the Cairo bridge, across the Ohio River, 
in 1887-89, and the Memphis bridge across the 
Lower Miss‘ssippi, in 1889-92. He was Consulting 
Engineer and made the plans for the Merchants’ 
bridge, at St. Louis, and was Consulting Engineer 
for the crossing of the Willamette, at Port- 
land, Oregon; the Riparia bridge, across the Snake 
River, and the crossing of the St. John’s River, at 
Jacksonville, Mia. In addition to these he built a 
number of smaller bridges and viaducts for various 
companies. 

In 1894 he was a member of the board appointed 
by President Cleveland to report on a safe and prac- 
ticable span for a bridge across the Hudson River, 
at New York. Mr. Morison was made a Member of 
the American Society of Civil Engineers, Jan. 6, 
1875. He is also a member of the Western Society 
of Engineers, of the American Institute of Mining 
Engineers, of the American Society of Mechanical 
Engineers, and is a Member of the Institution of 
Civil Engineers of London, and an Assoc, Fel- 
low of the American Academy of Arts and Sciences. 
In Ohicago, lll., ue belongs to the Chicago and 
Union Clubs; in New York city, to the University 
and Engineers’ Clubs and to the Down-'Town As- 
sociation; in Boston, to the Union Club, and in St. 
Louis, to the St. Louis Club. 


EK. F. C. DAVIS, PRESIDENT AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS, 
By Angus Sinclair, M. Am. Soc. M. BE. 
(With portrait.) 

Mr. E. F. C. Davis, whose election as President 
of the American Society of Mechanical Engineers 
was announced at the recent annual meeting of the 
society, was born in 1847, at Chestertown, Md., a 
small village on the Eastern Peninsula. His fam- 
ily were of Welsh extraction, but had resided in 
Maryland for several generations. It was the set- 
tled purpose of Mr. Davis’ parents that he should 
be a lawyer, the profession that his father and 
grandfather had followed; and with that in view 
he received a classical education, and was gradu- 
ated from Washington College, Maryland, in 1866. 
From his earliest boyhood, however, Mr. Davis 
had shown a decided fondness for mechanical pur- 
suits, and as he grew older his distasté for the pro- 
fession to which his parents destined him became 

more pronounced. 

That an intelligent youth should prefer the hard 
and dirty manual labor involved in the choice of a 
mechanical life to the dignity and social standing 
which he might expect in following his father’s 
profession, seemed a foolish and inexplicable whim 
to his parents and friends,and every possible means 
was taken to turn his attention from the direction 
whither his natural tastes drew him. At that time 
mechanical engineering in this country was in its 
infancy, and for a youth of good family, fine edu- 
cation and excellent prospects to turn to mechani- 
cal pursuits did, indeed, seem veritable folly. 

Young Davis’ natural inclinations, however, were 
stronger than the influence of friends and parents. 
During the last months of his school life he de- 
voted his leisure hours to making, with his own 
hands, a working model of an oscillating marine en- 
giné. When completed the little engine worked 
perfectly, and showed such excellent workmanship 
that the youth’s mechanical talents were reluc- 
tantly conceded by his friends, although they still 
opposed hig adoption of the profession for which 
he was manifestly iitted. Finally, however, the 
boy’s firm determination to become an engineer 
carried the day, and his parents sent him to Phila- 
delphia to see if he could find an opening in some 
engineering establishment, thinking, no doubt, that 
a short experience of hard work and’ long hours 


would wean him from his fondness for mechanical 
pursuits. 

In Philadelphia, young Davis lodged at the house 
of relatives, and spent many days in a fruitless 
search through the city to find a shop which would 
admit him as an apprentice. He was about giv- 
ing up hope when Mr. Henderson, a Scotch engi- 
neer of the old school, and a member of the firm of 
Brinton & Henderson, called at the house where 
Mr. Davis was staying, and was shown the work- 
ing model. This excited his interest in the maker, 
and on being told that he wanted to learn the 
machinists’ trade, Mr. Henderson invited him to 
enter the Hydraulic works of Brinton & Henderson 
as an apprentice. Mr. Henderson proved a very 
good friend, and did all in his power to give the 
youth an opportunity to learn every department of 
the business, and the opportunity was not ne- 
glected. 

Mr. Davis left these works after the conclusion 
of his apprenticeship, a good machinist and a com- 
petent draftsman. He went from Philadelphia 
to New Castle, Del., and entered the employ of 
Hoy, Kennedy & Co. While with them he as- 
sisted in the transfer of their plant from New Cas 
tle to the Atlantic Dock Iron Works, South Brook- 
lyn, N. Y., and had charge of arranging and fitting 
up the new machine shop. After the works were 
in running order he was engaged in making draw- 
ings for the Mutual Gas Works, which were built 
on the site of the old Novelty Iron Works, on 
East River, New York. 

For several years he took a hand in all the kinds 
of engineering work that comes to a general en- 
gineering establishment, and then he left Brooklyn 
to accept a position as draftsman with the Potts- 
ville Iron & Steel Co., a concern which was chen 
doing business in a small way, and was just be- 
ginning to develop the machinery required for ex- 
tended work. Here Mr. Davis obtained much 
valuable experience, first in effecting improvements 
upon the older forms of machinery, and afterwards 
in designing and erecting new and improved plant 
for the company’s works. 

His next change was to the position of drafts- 
man and assistant to Mr. S. B. Whiting, Superin- 
tendent of the Colliery Iron Works at Pottsville, 
Pa. These works made a speciaity of the most 
improved and best types of machinery for coal min- 
ing. The coal mining machinery of Pennsylvania 
was much more crude at that day than at present 
and there were excellent opportanities fer an in- 
genious designer to make valuable improvements. 

About this time the Philadelphia & Reading Coal 
& Iron Co. was formed, with great capital and in- 
fluence behind it, and soon absorbed most of the an- 
thracite collieries in the region about Pottsville. In 
1878, Mr. Davis, who had won an excellent reputa- 
tion by his work in Pottsville, entered the service of 
the company, first as mechanical draftsman. A 
year later he was made superintendent of the 
company’s shops at Pottsville, which were then 
being established for the purpose of building and re- 
pairing all the mining machinery required in the 
whole of the collieries operated by the company. In 
1883 the Colliery Iron Works were added to this 
plant. 

The work of organizing this large establishment 
fell principally upon Mr. Davis, who won much 
credit for the manner in which the work was done. 
In 1887 Mr. Whiting resigned the position of me- 
chanical engineer for the company, and Mr. Davis 
was advanced to that position, in which he had 
charge of all shops and machinery. 

He remained in this position for three years, and 
in 1890 resigned to become general manager of the 
Richmond Locomotive & Machine Works, which po- 
sition he still holds. During his administration these 
works have built the engines, boilers and machinery 
forthe United States armored battleship “Texas,” and 
the works have been developed from shops originally 
designed for building stationary and portable en- 
gines and saw mil] machinery to a thoroughly mod- 
ern and well-equipped locomotive plautt. 

In connection with his management of these 
works, Mr. Davis settled a most difficult industrial 
problem in a way that reflects the greatest credit 
upon his tact and judgment. It is well known that in 
all the older locomotive building works the system 
of production has been developed gradually by a sys- 
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tem of sub-division of labor until nearly every oper- 
ation is done by a specialist who can do little else. 
These special workmen finish work rapidly, ac- 
curately and so cheapty, that new concerns employ- 
ing ordinary mechanics on the operations find their 
cost of production so high that they cannot com- 
pete with the older works. The mechanics oppose 
the introduction of piece work and object to men 
running more than one machine. By some means 
Mr. Davis succeeded in training up a class of special 
workmen, and finally overcame all the internal op- 
position raised to the introduction of the best 
methods of manufacture. 

Mr. Davis was one of the earliest members of the 
American Society of Mechanical Engineers, joining 
the society in 1881, the year following its organiza- 
tion. He was a vice-president from 1891 to 1805. 
He is also a member of the American Railway 
Master Mechanics’ Association. He has made a 
special study of the subject of compound locomotives 
and has designed an engine of this type, which has 
shown excellent records, as described in our issues of 
May 10 and May 31, 1894. Mr. Davis has been 
for some years an influential member of the Board 
of Managers of the Virginia Mechanics’ Institute, of 
Richmond, and is now chairman of the committee 
on night schools, which committee really has most 
of the work to do in connection with the manage- 
ment of the institute. 

Mr. Davis’ social characteristics have won for 
him a large circle of friends. He is especially fond 
of entertaining at his home bright men interested 
in engineering works, and in this way many life- 
long friendships have been formed. 


STEEL AXLES. 

At the meeting of the New York Railroad Club 
on Dee. 20, 1894, Mr. Lewis R. Pomeroy, Assoc. 
M. Am, Soc. M. E., read a paper upon steel axles 
and the requisite qualities in such axles for rail- 
Way purposes. For encountering exceptional 
stresses without serious results, and for the other 
requirements of axle metal, the author believed that 
steel of the grade now used in axles more com- 
pletely meets these requirements than iron. Steel 
is homogeneous, more ductile, and more uniform, 
both in structural arrangement of the molecules 
and in the distribution of chemical elements. Steel 
possesses in a greater degree the quality of density, 
and is consequently harder, and thereby able to 
carry « greater load per square inch of metal. The 
higher elastic limit of steel gives it a wider range 
to the strain-bearing properties of the metal and 
a higher factor of safety. Journals of steel axles 
do not groove so easily, and are not prone to twist 
off when overheated, as a result of defective lubri- 
eation. 

Mr. Pomeroy then pointed out the greater range 
of useful work in steel; and he illustrated this by 
noting the specifications of a prominent railway 
using steel axles exclusively. These specifications 
called for a lower limit of 75,000 Ibs. per sq. in. 
tensile strength with an elongation of 15% in 2 ins.., 
withont prescribing an upper limit. But this com- 
pany accepts axles of 95,000 Ibs. tensile strength 
and 25% elongation, and even higher than this is 
considered safe. This means a range of 20,000 Ibs. 
in tensile strength and 10% in elongation. But an 
iron axle below 48,000 Ibs. per sq. in. tensile 
strength is too soft, and if above 55,000 Ibs. tensile 
strength it is liable to be “red-short” and brittle. 
The range for iron axles is thus only 7,000 Ibs. 

The experiments on axles of Chief Engineer 
Wohler, of the Prussian State Railways, are then 
referred to. With his machine Wohler found the 
breaking strain of fibrous iron to be from 20,160 
Ibs, to 22,400 Ibs. per square inch, under conditions 
which produced alternate strains of compression 
and tension. Under similar conditions, soft steel 
broke under 26,880 to 33,600 Ibs. per sq. in. In 
further tests, in which the fibers were strained in 
the same direction each time, with a tension vary- 
ing from zero to the strain imposed, fibrous iron 
broke at a tensile strain of 33,600 to 40,320 Ibs. 
per sq. in., and soft steel at 50,400 to 56,000 Ibs. 
per sq. in. Wohler also made extensive experi- 
ments to determine the effect of stretching, bending 
and twisting pieces of iron and steel to a given 
maximum stress, the load being wholly or partially 
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removed each time. The number of repetitions 
necessary for fracture was found to vary, not only 
with the magnitude of maximum stress, but with 
the fluctuations. It was greater when the load was 
only partly removed than when it was wholly re- 
moved. The following table shows the limits be- 
tween which the stress varied when, with an unlim- 
ited number of loadings, the axle was still un- 
broken. The materials tested were iron of 47,000 
Ibs. per sq. in. tensile strength, and steel of 106,000 
Ibs. tensile strength. 


Resistance to Unlimited Repetition of Bending. 
Fluctuation of Stress.-——-, 


Nature of Fluctuation. Tron. |\—— Steel. ——-, 
Alternating .,........ + 17,000 — 17,000 + 29,000 — 29,000 
Toad wholly removed. + 31,000-0 + 50.000 —-0 


Load partially removed + 45,000 — 25,000 + §3,000 — 36,500 

Any greater fluctuations with the given maximum 
stress, or any greater maximum stress with the 
given fluctuations, produced fracture. 

Tests made by Mr. Joseph V. Stummer. of the 
Northern Railway of France, showed that steel 
axles subjected to a drop test sustained blows ag- 
gregating 1,000,000 ft.Jbs. before breaking, while 
iron axles bore only from 500,000 to 350,000 ft.- 
lbs. Steel axles showed double the tensile strength 
as compared with iron, and the same weight falling 
the same height only produced half the deflection 
in the steel axle. 

The author then presented tests made by himself 
to show the difference in physical qualities of com- 
mercial wrought iron and soft steel in 4-in. square 
billets. He cut off sections of each billet after 
every pass through the rolls in the process of manu- 
facturing a splice-bar. There were eight of these 
sections for each metal, and these sixteen sections 
were all etched at the same time and under the 
same conditions in the same bath, and full-sized 
prints were made from them. These prints are 
given in the paper, and very clearly show the differ- 
ence in physical structure in the iron and in the 
steel: the iron showing the consecutive arrange- 
ment of the fibers and the steel a uniform homo- 
genious structure. 

Tables are given showing the elongation and re- 
duction in area of %-in. round iron, %-in. round 
medium steel and of wrought iron P. H. R. splice- 
bars. The 34-in. soft steel is about 24.3% strongerthan 
the %-in. round iron, and is 28.3% stronger than 
the wrought iron in the shape of a splice-bar. And 
the %4-in. steel 1s better by 17% in elongation and 
28” in reduction of area than the iron, Mr. Pome- 
roy notes experiments made upon axles at the 
Crewe Works, in England, for determining the 
relative powers of resistance of iron and steel. 
With a bearing 4% ins. in diameter, a 60-Ib. weight 
was made to repeatedly fall 5 ft. on the top of the 
outside ring of the axle. The iron axle was cracked 
at the 6.128th blow, but actual breakage occurred 
at the 9,843d blow. A steel axle of the same di- 
mensions stood 50,000 similar blows, and finally 
broke after 3,040 more blows with a 10-ft. fall. 
Various other tests follow, tending to show similar 
results. 

Mr. Pomeroy then quotes from the excellent arti- 
cle of Mr. Kreuezpointer, in the “Iron Age,” con- 
cerning the causes which tend to make steel show 
less favorable results in daily service than would 
be expected from the results of physical tests, and 
thus account for existing prejudices against the use 
of steel in axles. Prominent among these are want 
of proper mechanical treatment and the punishment 
axles receive in ordinary forging from the effect 
of unequal heating and working. In axles thus 
maltreated a difference in strength of from 4,000 
to 7,000 Ibs. per sq. in. and 10% in elongation may 
be found within a distance of 2 ins. Steel in the 
ingot is coarsely crystalline in structure, and sub- 
sequent hammering and heating break up these 


erystals and produce a fine “grain.” This being * 


the case, if more or less heat or work is bestowed 
upon one part of an axle than upon another, it is 
easy to understand that there would be a differ- 
ence in structure, and therefore in strength in 
different parts of the same axle. But no object in 
steel, whether cast, rolled, or hammered, is finished 
or cooled with such uniform pressure or heat as 
to insure perfect equilibrium of the molecules in 
every part of the structure, and annealing after 
completion is therefore necessary. Safety thus 
means good initial material and work. careful 
manipulation and cost, for all this cannot be se- 
enred without spending money. 
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The author then refers to the experiments of the 
Russian Chernoff as indicating “the cure” for the 
ills complained of. Chernoff says that steel cast 
and allowed to cool quietly assumes a crystalline 
structure. If such an ingot is heated to bright red 
and allowed to cool without working in any wary, 
it will be found, on breaking, that the structure 
has been altered, with a variation depending di- 
rectly upon the quality of the contained carbon. 
In describing the action of steel under heat Cher- 
noff uses the following nomenclature: 

a == dark cherry red. 

b = red, but not sparkling. 

e = melting point. 
He goes on to say that steel, however high its 
percentage of carbon, will not harden if heated to 
a temperature lower than a, however quickly it 
is cooled; on the contrary, it will be sensibly softer 
and more easily worked with a file. And steel 
heated to a lower temperature than b does not 
change its structure, whether cooled quickly or 
slowly. As soon as the temperature reaches the 
point b, the substance of steel quickly passes from 
the granular (or crystalline) to the amorphous (wax- 
like) structure, which it retains to the melting 
point, that is, to the point, ¢«. In this condition 
steel is incompressible, and at the same time has 
an analogy to an exceedingly concentrated solution 
of strongly crystalline salt. If a piece of alum is 
put into a beaker and carefyplly heated, it will ap- 
pear damp at a certain temperature, with separate 
crystals forming. and it will finally melt and form 
a solution of the crystals of alum in their own 
waters of crystallization. If this fluid mass is al- 
lowed to cool, it will again crystallize, and, according 
to the conditions under which it cools,.any quality 
of crystal can be obtained. , If allowed to cool 
slowly, in perfect quiet, the crystals will be large. 
regular, and symmetrically developed; but if the 
liquid is kept in constant agitation while cooling, 
the crystals will be very small. 

The same change takes place in steel heated 
above point b. The higher steel is heated, the 
softer it becomes; the greater, therefore, is the lib- 
erty its particles possess to group themselves into 
crystals, and the slower the temperature is allowed 
to fall to the point b, the more time they have 
for the purpose. Below b, the structure of the mass 
does not alter. In this case.the action of the car- 


bon on iron may be likened to that of the water of _ 


erystallization on its salt; that is, it may be sup- 
posed that carbon at the temperature b begins to 
dissolve iron. This hypothesis is confirmed by the 
process of cementation, in which the iron must be 
heated above a certain temperature, or no effect 
will be produced, no matter how long the bars re- 
main in contact with the carbon. It is very possible 
that the temperature at which the carbon begins 
to be absorbed in cementation is very near the 
point b 

Mr. Pomeroy closed by saying that the practical 
utilization of the foregoing principles in a commer- 
cial way is due to the late John Coffin, who es- 
tablished the process bearing his name, now owned 
and used by the Cambria Iron Company. In this 
the toughening process begins with the best initial 
material—open-hearth steel. This metal is carefully 
formed and worked, afterwards relieved from the 
forging strains of unequal heat and work, and the 
product is a uniform and toughened structure, 
which means safety and increased wear. 

Mr. Fuller, in discussing this paper, said that in 
three years’ experience with steel axles, with very 
heavy weights imposed, he found the wear on the 
steel greater than the wear on iron, though he had 
fewer steel axles break than iron axles. The same 
class of metal was used in both, but he thought 
that with an iron axle a closer-grained bearing 
metal could be used than with steel. Mr. Pomeroy 
thought this could be explained by the fact that 
five years ago steel axles were used with a much 
lower tensile strength than at present. Since this 
strength has been increased from 72,000 Ibs. to 
about 88.000 Ibs. per sq. in., they are made a little 
harder without sacrificing any of the qualities of 
strength, and the result is a better journal and bet- 
ter service. Mr. Fuller explained that his remarks 
applied entirely to driving axles; and that he 
thought there was less wear with a steel than an 
iron erank-pin. He found that brass metal was 
better than bronze on steel axles. 


THE COTTON STATES AND INTERN, 
TIONAL EXPOSITION, 


The next international exhibition in this country 
will be the Cotton States and International Exp: 
sition, which will be held at Atlanta, Ga., fro, 
Sept. 18 to Dec. 31, 1895. The principal purpos, 
will be to exhibit the agricultural, mineral, 9) 
manufacturing resources of the South. and the 
enterprise has received the indorsement of the goy 
ernment, Congress having appropriated $200.00.) 
for a building and exhibit, while considerable in 
terest has been shown by state legislatures an, 
foreign countries. The site is at Piedmont Park 
which has an area of 190 acres, and is two miles 
from the center of the city; $300,000 have bee 
expended on improvements, landscape work, arti- 
ficial lakes, ete., and $150,000 more will be spon: 
on this work. The estimates call for an expendi. 


ture of over $2,000,000, and the financial resources 
are as follows: 


1 


Local subscriptions ....... Oi Wie Feds wd 


¥ 
City appropriation wae.CO 
’ ac 7. 

sei (estimated) 100,000 


Gate receipis over bonds (estimated)... ””_ 1,0n0mn 





Light, power, ete oe atees 
Concessions ae ae 200 000 
200,000 
¥ § B 
Grounds and improvements .............. ao 
ns pe ALLEL NE LEP RM 8S AEG $2,207,000 


The main buildings and their dimensions are given 
below, but in addition there will be a number of 
smaller and special buildings: 


United States Government . 










Manufactures and Liberal Arts.......... nexeo x 
NON buh bk an Asie hails. bi: uae 100 x 500 « 
Minerals and Forestry .................... RN 5. 290 “ 
Agriculture BO dial. cu aoaeecds. EET aso % a00 « 
Electricity bi ndhetain neh aadiaae tas 91 xc 250 « 
Transportation eee iaurs ace ce rece 126 x 413 a 
Woman’s .... SII oa 234 « 
PRL MMEE « sdcbaives<rakinesiatibane, 1100 % 245 « 
ONY ceca Star oar ee 


The buildings will be constructed of Georgia pine 
with combination roof trusses, and the exterior 
will be covered with clapboarding to a height of 
10 ft. above the ground, and the upper part cov- 
ered with shingles. The supervising architect is 
Mr. Bradford L. Gilbert, of New York city, whose 
plans were accepted for all but two of the main 
buildings, Mr. W. T. Downing, of Atlanta, being 
the architect of the Fine Arts Building, and Miss 
Elise Mercur, of Pittsburg, Pa.. architect of the 
Woman’s Building. The plans for the Government 
Building were prepared in the office of the Super- 
vising Architect of the Treasury Department. at 
Washington, and Mr. Bruee, architect, of Atlanta, 
is in charge of the construction of this building 
Work has been commenced on the erection of eev- 
eral of the buildings. Mr. Grant Wilkins is Chief 
of Construction in charge of the buildings, electric 
lighting, and all similar work. 

The Government Building is of Romanesque de- 
sign, with main dimensions 180 x 260 ft.. having 
a projecting pavilion 10 x 60 ft. on each side, and x 
tower 25 ft. in diameter at each corner, the height 
to the roof being 62 ft., and to the top of the cen- 
tral turret 105 ft. The entrance arches are 25 ft 
wide and 20 ft. high, and the total floor space is 
50,000 sq. ft. The Manufactures and Liberal Arts 
Building is 90 ft. high, and has a tower 60 ft 
square at each corner, the total floor 
103.000 sq. ft. Machinery Hall has canteen 
of floor; Minerals and Forestry, 26,000 sq. ft : the 
Agricultural Building, 44,000 sq. ft., with a dome 
100 ft. high.: Electricity Building, 19,500 sq. ft. 

A special water-supply system and pumping 
plant are to be established, and the steam power 
plant will probably aggregate over 5.000 HP. The 
electric light plant will be of 3.000 HP., supplying 
current for 829 arc lamps and 10,700 incandescent 
lamps, as follows: 465 arc lamps placed 100 ft. 
apart in the grounds, 236 are lamps 50 ft. apart 
in the buildings, 128 arc lamps on the “Terraces” 
or amusement grounds, 10,700 incandescent lamps 
in the buildings and for decorations on the outside 
of buildings, through the grounds and around the 
edge of the lake. The exhibition grounds are 
reached by the Southern Railway and several elec- 
tric railways, and the maximum carrying capacity 
is estimated at 21,000 passengers per hour. An 
intramural railway will afford trangit facilities 
about the grounds. The price of admission will be 

50 cts. 








Jan. 31, 1895.) 





The city of Atlanta is situated about 1,100 ft. 
above sea level, and has a population of about 
100,000. It has good water supply and sewerage 
systems, electric light and gas, granite and asphalt 
<treet pavements, with brick and stone sidewalks, 
and has over 100 miles of electric railway. The 
hotel and boarding house accommodation is being 
largely increased to provide for the influx of visit- 
ors. The city is an important railway center, be- 
ing entered by about ten lines of railway, affording 
direct and easy communication with all parts of 
the country. 

The general classification of the exhibits is as 
follows: A, Minerals and Forestry; B, Agriculture 
ind Food; C, Horticulture, Floriculture, ete.: D, 
Machinery; E, Manufactures; F, Electricity; G, 
Fine Arts; H, Liberal Arts; J, Live Stock: K, 
[ransportation. Special rates for exhibits will be 
made by the railways, and foreign exhibits will be 
admitted free of duty if unsold, being in bond at 
the exhibition. All information may be obtained 
from Mr. Charles A. Collier, of Atlanta, the Presi- 
dent and Director-General of the Exhibition. 


FALL OF TRESTLE IN ERECTION ON THE 
TORONTO, HAMILTON & BUFFALO RY 


A very common defect in the construction of tim- 
ber trestles is the lack of sufficient longitudinal 
bracing between the bents, while, in not a few 
eases, this bracing is omitted altogether, even 
on long trestles, and several accidents have re- 
sulted from the collapse of such structures. We 
illustrate thig week a trestle which failed during 
erection from the lack of sufficient longitudinal 
bracing, the bents falling like a pack of cards. The 
trestle was being built to carry the Toronto, Ham- 
ilten & Buffalo Ry. over Binkley’s Hollow, about 
three miles west of Hamilton, Ont. (incorrectly re- 
ported in our issue of Jan. 17 as being on the Grand 
Trunk Ry.), and the failure occurred Jan. 9. For 
the following particulars, as well as the blueprints 
from which the accompanying cuts are made, we 
are indebted to Mr. E. B. Wingate, Chief Engineer 
of the railway: 


The erection of the trestle was commenced at bent 
No. 2, following with bents Nos. 3, 4, ete., until 
reaching No. 23, which was being raised at the time 
from the top of bents Nos. 22 and 21, over which the 
guys were carried and anchored to the pile heads of 
hent No. 17. The bent was first framed complete, 
with the exception of the inside batter posts, lying 
with its top to the west, and was raised with lifting 
lines by two hitches of the line, one at the top and 
the other a little above the middle of the bent. The 
first 22 bents had been raised in this manner without 
any trouble whatever, and while No. 23 was being 
raised and the top was about 15 ft. above the ground, 
it seems, so far as I have been able to ascertain, that 
something gave way between bents Nos. 6 and 7 (pre- 
sumably a lack of necessary longitudinal ties being 
secured, which ties were being arranged or changed 
at the time), and the whole 16 bents fell gradually 
together, one on top of the other and on No. 23, the 
hbents falling towards the west. Two men were seriously 
hurt, but are doing well, and are now out of danger. 

The J. B. Donnelly Contracting Co. was the con- 
tractor, and wholly responsible for the erection until 
completion, and is the loser. Although the loss was 
very much over-estimated at first, I find now it only 
amounts to about $1,200. The timber in the structure 
is of the first quality white pine, from the Michigan 
pineries, with stringers 32 ft. long breaking joints, 
and the floor system consisting of 12-ft. white oak 
ties, spaced 4 ins. apart, or 12 ins. e. to c. The piling 
was of white oak, 30 ft. long, with butts from 18 to 
22 ins. diameter, pointed and driven through hard, 
dry bottom land practically to refusal, with a hammer 
weighing 2,600 Ibs. falling 25 ft. It is intended to 
build an arch culvert for the water-course at this 
point, and to fill the trestle during the present year, 
and for the filling to use the excavated material from 
the double-track tunnel and approaches which the 
company expects to build in the city of Hamilton. 

The trestle bents are of substantial design, with 
ample sway bracing, and the drawings provide for 
four lines of horizontal timbers or purlins fastened 
to the batter posts, but for a structure of this size 
it would seem, that diagonal longitudinal bracing 
should most certainly have been provided, and the 
contractor, as the sequel proves, would have con- 
sulted his own interests by putting on this bracing 
as fast as the bents were erected. The expense 
for such bracing would have added but a trifle to 
the cost of the structure, while greatly increasing 


its stability. , ja 
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SMALL-CALIBER RIFLES. 


In the last issue of “Notes on the Year’s Naval 
Progress,” by the Otlice of Naval Intelligence, at 
Washington, Lieut. Lincoln Karmany, U. 8S. Marine 
Corps, gives the reasons governing the adoption of 
the 6 mm. or .236-in. caliber for smal] arms, used in 
the U. S. Navy and Marine Corps. 

The introduction of the strong yet slow “smoke- 
less” powders first made practicable the radical re 
duction of the caliber of infantry. small arms, by 
almost doubling the old muzzle velocity. France led 
the way in this movement in 1886, and the United 
States caliber of 0.236 in. represents the most ad- 
vanced step in this direction. The opinion of ex- 
perts now is that until a heavier metal can be found 
at a moderate cost this latter caliber is the smallest 
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velocity of 2,099 ft. per second, with a maximum 
pressure of 34,135 Ibs. per sq. in. in the barrel, will, 





with an 0.30-in. caliber, only give this velocity with 
i pressure of 45,545 lbs Each ealiber seems to de 
mand its own peculiar powder; but experts believe 
this difficulty will soon be removed. 

One of the great advantages of redu 1 i 
aside from those mentioned, is the decreased weigh 
of ammunition. For the 0.256-in. caliber, 200 ca 
tridges with clips weigh only 10! s f i 
0.236-in. caliber the weight is still less. There is to 
saving, however, in the weig | is th 
walls have to be made thicker Withstand th 
freater strains 

For purposes of comparison s guards ballistics 
ind weight of ammunition, the various calibers now 
idopted and in use may be divided as follows, the 
old Springfield caliber being added: 

c= “s S n 
‘ 3S ~ = a 
, So 30 = =o a 
= a va -— i 
care w. é t- 
Initial velocity, ft.-s 1, S6u SOO) TO 2500 2 Soo 
0 
=i 2140 2 4M 
Heigh f vertex of 4“ - =, 400 
traje ry abv ie sig 

PDL CU avin cree bY tesa s 132 ) ) i i) 

to o 
57 ) 
Depth dan it 1,100 
vds., he irget 5 f 
. i Sea. 
Dents Genter eaan eae ay a 8 0 42 
epth danger zone,2,200yds S @ ® 
Weight 200 cartridges, with 
clips, lbs. . “> 1 
I  epreeeres .. 2136 126 115 10 
: ‘ - »T)f ] Tmt , Y » *. 
In experimental firing the Navy 0.236-in. caliber 


has given an initial velocity of 2.450 ft per second 


an ordinate of 2.6 ft. at 500 yds. range, and it is 
expected that the 200 cartridg: 


ges with clips will 
rato Ve ‘ } Ty . 
weigh only 9.8 Ibs. The maximum continuous 


danger space for infantry standing 5 ft. 10 ins 
high is 445 yds. for the 0.315-in 


: . Caliber, and 540 
yds. for the 0.256-in 


. With a firing height of 4 ft 


10° ins. From the experimental firing. there js 
reason to expect that this danger space will be in- 
creased to 600 yds. by the 0.236-in. caliber As re 


gards penetration, the 0.515-in. bullet wi'l go 21 


ins. into beech wood at 15 yds., and the 0.256-in 
bullet, 27 ins. The 0.236-in. bullet ; 
60 pine boards 1 in. thick. At 
maining velocities are 530 ft 


and 650 ft.-see. 


has penetrated 
2,200 yds. the re 
sec. for the 0.315-in,. 
for the 0.256-in. hullet 

The various Dations using the calibers coming into 
the table given above are as follows, aceording to 
Lieutenant Karmany: Using the S-mm. caliber 
Austria, Chili, Denmark, France, Peru, Portugal 
and Sweden. The 7.65 to 7.7-mm. caliber is used by 
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Profile and Longitudinal Elevation 


TRESTLE AT BINKLEY’S HOLLOW ; 


that can be considered effective. A bullet much 
below this caliber could not be depended upon, even 
at a very high velocity, to stop a horse in a charge, 
nor would it give the required trajectory at long 
range. 

To secure satisfactory ballistic results, a sectional 
density of at least 3,000 grains per sq. in. is aimed 
at. This demands that the 0.236-in. caliber bullet 
should be more than five calibers long; and the 
rapid twist and high velocity necessary to keep it. 
end on in its flight subject the barrel to a high 
pressure which increases rapidly as the diameter is 
reduced. Although a lighter and thus shorter pro- 
jectile of the same caliber and the same pressure 
would give a higher velocity and flatter trajectory at 
short range, the depth of the danger-zone and the 
penetration power decrease too rapidly as the range 
increases, and this long range power is of great im- 
portance in operations on jand. 

There is much difficulty in obtaining powder suit- 
able for the smaller calibers. One powder which in 
the French rifle of .315-in. caliber gives an ‘uitial 
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Argentina, Belgium, England, Russia (7.62 mm.), 
Switzerland (7.5 mm.) and Turkey. The 7-mm. 
caliber is adopted by Spain, and Germany uses a 
7.9-mm. caliber; Holland, Italy and Roumania use 
the 6.5-mm. caliber. Chili has reported favorably 
upon the 7-mm. bullet, Servia upon a 7.2-mm., 
Brazil upon a 7.5-mm., and Norway and Sweden 
upon a 6.5-mm. caliber. 

Electric trolley road competition, within a radius of 
five miles of Philadeiphia, has already compelled the 
Philadelphia & Reading R. R. Co. to make a conces- 
sion in the price of its monthly tickets to Wayne 
Junction. The operation of trolley lines in German- 
town and Chestnut Hill has also gradually reduced the 
receipts of the Pennsylvania lines, so much 80 that a 
number of the trains have been withdrawn. The trol- 
ley lines to Media, Darby, Chester and other points on 
the Philadelphia, Wilmington & taltimore Division 
are also making themselves felt, and the operating 
officers of the Pennsylvania R. R. are now considering 
means of meeting this competition, either by generally 
reducing fares or by lessening the train service. 
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"Phe bulletin on our outside cover this aaa ‘an- 
nounces an article on “Rules for a Bridge Works 
Drafting Room.” Delay m receiving corrected 
proofs from its authors at the time expected has 
made it necessary to withhold publication of this 
urticle until our next issue. 


That an editor’s lot is not always a happy one, 
and that the editor of a technical journal has 
special trials of his own, was illustrated in our 
last issue in the article describing the proposed 
Lake Washington ship canal, at Seattle. Among 
the advantages of a fresh-water harbor at that 
point the protection of timber structures against 
the attack of the teredo was mentioned. The 
printer or the proofreader assumed that “tornado” 
was a better word, and it came back to the editor 
in that shape. The error was corrected; but the 
printing establishment, now understanding clearly 
that some destructive agent was intended, and 
never having heard of the teredo, again twisted the 
meaning of the editor, and transformed this gnawer 
of wood into a torpedo! 


————— ~~ ————= 


The report is given, in another column, of the 
board of experts appointed to advise the New York 
Rapid Transit Commission respecting the proposed 
alterations in route and plan of construction of the 
New York Rapid Transit Railway. Briefly summed 
up, it approves the changes in the plans adopted by 
the former commission which were recommended by 
Chief Engineer Parsons, and recommends certain 
changes in routes and extent of lines, which reduce 
the total estimated cost to some $38,000,000. An ad- 
dition of 10% for terminals, shops, etc., brings the 
total cost to $42,000,000. The total length of the 
lines recommended is, in round numbers, 14 miles of 
subway and five miles of viaduct. The total track- 
age will be 46 miles of track in subway and 15 miles 
on viaducts. Perhaps the most notable change re- 
commended is the use of Em St., instead of Broad- 
way, for the line from City Hall Park to 14th St., a 
change which reduces, by $3,700,000, the estimated 
and removes the apprehensions which have 
the 
ad- 


cost, 
veen felt concerning injuries to foundations by 
construction of the road in Broadway. The 
vantages of this change of route were fully ex- 
plained in this journal some time ago; and at ap 
pears fortunate, indeed, that this change is to be 
made, not alone for the direct benefits, but for the 
vexatious delays and obstructions which would 


almost certainly be met if Broadway were adhered 
to. The reduction in the total estimated cost of the 
whole system, moreover, is most favorable to the 
success of the enterprise, and the city is certainly to 
be congratulated on the results of the work of this 
expert board. 


sa-iiveeedanallaiiin kas 

The tower system of electric lighting is being put 
in at Austin, Tex., as a part of the municipal light- 
ing plant. The adoption of this system is some- 
what surprising after its abandonment at Detroit 
and disuse or disfavor in several other cities, and 
the fact that seareely an electric lighting specification 
for some time past has called for towers, if, indeed, 
any have. The objections raised by some of those 
cities which tried towers were that it was impos- 
sible to distribute the light uniformly. Wherever 
there were buildings of much height or shade trees, 
these always cast intense shadows. The theory of 
tower lights seems to be that they will diffuse a 
light everywhere, like the sun, but it appears to 
be impracticable to put up lights high enough and 
strong enough to do this where there are obstruc- 
tions to cast shadows. In addition, it seems hardly 
necessary or desirable to light “all out doors,” al- 
though this may have its good features from the 
point of view of the police department. 
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We all have something to be thankful for some 
time, even the engineers, who at times are rather 
envious of the architects with their fixed schedule 
of prices for professional work. This reflection 
is called forth by a notice of an “architectural com- 
petition” which we find inserted in the columns of 
one of our contemporaries. This notice invites 
architects to present competitive plans and specifi- 
cations “for a three-story and basement building, 
to cost not over $35,000.” The plans are to be 
passed on by the prospective owners of the build- 
ing, and the three best will ve awarded cash prizes 
of the munificent amount of $150, $100, and $50, 
respectively. The first prize man, assuming the 
building to cost $35,000, will thus receive the equiv- 
alent of a commission of 0.45% on the cost of the 
building. The second and third men will get two- 
thirds and one-third as much, while the remaining 
competitors will have their plans and specifications 
for their pains. As an additional allurement, the 
person receiving the highest award is “to have 
preference of superintendence of construction”; but 
that there will be such a superintendent or that the 
first man in the competition will secure the position, 
there fis no assurance. 





The Architectural League of New York has for- 
warded to President Cleveland, to the Senate and to 
the House of Representatives, at Washington, a me- 
morial commending the McKaig bill relating to the 
manner of procuring plans for the buildings of the 
government. ‘This bill represents the results of the 
joint efforts of architects, legisiators and experis 
who have been working for a reform in the present 
methods and the establishment of a better system in 
the conduct of the important business of this govern- 
ment bureau. In a word, the bill opens the way for 
enlisting in this work the best architectural talent 
in the country upon terms just to the architect and 
of untold benefit to the government in the character 
and appearance of the buildings to be erected for 
public use.’ The present system produces disgrace- 
ful and lamentable results, as every one knows; but 
they are such as might be expected as coming from 
the assistants of a $4,000 man, who could not 
afford to accept the position of Supervising Archi- 
tect had he the experience and practice of a first- 
class architect. A comparison between the many 
beautiful buildings erected for individuals and those 
built for the government makes plain the weak 
points in the present system of outward design; and 
the rotten condition, faulty drainage and ventilation 
and bad genera! arrangement of many of the struct- 
ures devoted to government use, point out the lack 
of study or experience in this direction, and the 
want of honest and competent supervision during 
erection. Our government is annually spending mil- 
lions in the erection of pubic buildings, an’ one 
of the provinces of a wise government is to aid in 
the development of good taste and the appreciation 
of works of art among the masses. It certainly is 
not expected to handicep this development by fos- 
tering bad design and construction, From this point 





of view, only the foremost talent of the count 
should be responsible for the design of the buildin. 
the government pays for, as is now the case 
almost every country except our own. The exc 
in cost over the present bad practice would be «x 
ceedingly small as compared with the amount: . 
pended, and the improvement in architectura! a] 
pearance, as well as in general convenience, w.,)! 
well repay any increase in cost. The preset sys 
tem has been long tried and has been found soy 
wanting; and it is time for a change on the 
pointed out in this bill. 


lin s 


The specifications for the hew water supply f, 
Jersey City, noted in our last issue, contain a ver) 
unusual provision, which may deter any reliabl 
parties from putting in bids unless it is modified j, 
some particulars. An elaborate chemical standar 
of purity, given elsewhere in this issue, is laid down. 
and it is provided that the city will not pay fo 
water that fails to cOme up to this standard 
although the company will be obliged to continue th 
supply while the water is deficient in quality. Th. 
specifications state that the standard is one laid 
down by Prof. Peter T. Austen, of Brooklyn, but i: 
is practically identical, except in three items, wit) 
an arbitrary standard laid down for purposes of ¢ 
eral comparison in interpreting amalyses by Pro! 
Vietor C. Vaughan, of the Laboratory of Hygie 
of the University of Michigan. The exception. 
noted make the Jersey City standard much higher 
than the Michigan, the former atlowing 17 parts ot 
total residue, .8 part of earthy bases and 0.5 
part of chlorine per 100,000, against. 50, 20 ani 
1, plus or minus, for the latter. Most contractors 
will, doubtless, think the standard an arbitrary one, 
and the provisions as to forfeiture of payment when 
the water falls below the standard entirely unfair. 

Whether or not the standard is universal and un 
fair when applied to supplies from new and w- 
polluted sources, there certainly has been a blunder 
on the part of some one in stipulating the same 
standard for purified Passaic River water. ‘The 
gross pollution of this water is the cause for seek- 
ing a new supply. It, therefore, follows that the 
chlorine, especially, if not the nitrates and nitrites, 
must be high in this water and above the standard 
laid down, which, in fact, admits of no nitrites. The 
makers of mechanical filters specifically disclaim the 
reduction of chlorine, nitrates and nitrites in any 
significant quantities, so that an important group of 


bidders is thus excluded from competition. Ordin- 


ary sand filters can reduce nitrites, but it is one of 
their special functions to increase nitrates, and, like 
the mechanical filters, they have no effect upon 
chtorine. Therefore, both mechanical and sand 
filters are excluded from competition. The electri- 
cal purification of water, as tried at Brewster’s, in 
the Croton watershed, adds slightly to the chlorine. 
This exhausts all the methods of water purification 
on @ large scale ever put into practical use in this 
country. 

Bacteria are not even mentioned in the spec‘fica- 
tions. Their removal would seem to be the greatest 
object to be attained th purifying the Passaic River 
water. If they could be properly reduced, doubt- 
less, the whole of the chemical standard for puri- 
fied water might be disregarded, excepting the por- 
tions relating to suspended matter. 

It seems tikely that the chemical standard was 
never intended by Professor Austen to refer to puri- 
fied water, but that having furnished it for the new 
supplies, it was unthinkingly adopted for the other. 

The comments in our last issue on the Jersey City 
specifications were written before the full official 
specifications had been made public, which explains 
their lack of reference to the bore points. 


THE WATER ‘METER AS. A A SANITARY AP- 
PLIANCE. 

One of the most popular arguments against the 
use of water meters, especially when the opponents 
wish to appear as ditnterested and reasonable as 
possible, is that people will not use metered water 
in sufficient quantities to keep themselves in good 
health. The city council of Columbus, Ga., among 
other resolutions looking to a contract for water 
with the present or some new company, has adopted 
the following: 

A restricted use of water is against “public policy 
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and against the public health, and inasmuch as it Is 
thought that the willful waste of water can be pre- 
vented by the enforcement of police regulations, it is 
‘he sense of council that the public welfare is not 
ost subserved by the use of water meters, and that 
-h use should not be continued. 
(is resolution certainly shows more good sense 
on the subject than the average c:ty council displays 
when dealing with the meter question, for it re- 
..znizes the existence of water waste, which should 
ie prevented, and understands that some form of 
yspection is not only useful to that end, but also 
proper. As a matter of fact, some strong advocates 
of the use of meters do not believe m applying 
‘hem to domestic consumers, as has been extensively 
Jone by the Columbus Water-Works Co., which in 
1S900 reported over 88% of the taps metered. 

‘Tye valid objections to metering domestic supplies 
are based on the ground of inexpediency, rather 
jan on any danger to health. With a reasonable 
‘mount of inspection, to prevent waste, the average 
water consumption per family is small; while, on the 
other hand, if quarterly or half-yearly bills are pre- 
~-nted, the amount of labor involved in reading, re- 
cording, billing, collecting and receipumg, makes an 
rom in the expense account of considerable im- 
portance. So far as public hea'th is concerned, prac- 
tically nothing can be said against the use of meters, 
for the simple reason that the cost of water is so 
small that no saving of any amount can be made by 
even the most niggardly economy of water used for 
cleansing purposes. On the other hand, the waste 
of water from a leaky faucet or defective tank 
valve—things which a trifling bit of care on the part 
of the consumer will rectify—will be at once ap- 
parent in the water bill; and the consumer who neg- 
ects a leaky fixture, “because the leak is so small,” 
will not repeat his neglect the second time. 


s 


The only remaining argument, from the health 
standpoint, is that a liberal use of water will keep 
svil pipes and sewers clean. But, as a matter of 
fact, any variation in the actual use of water will 
make little difference in the condition of soil pipes 
and sewers, and waste, by leaky fixtures, even 
though it reach large proportions, has practically no 
cleansing effect. As every engineer knows, a trick- 
ling stream has practically no flushing or cleansing 
power, 

It may be urged, however, that meter rates pre- 
vent some people from putting im such sanitary fix- 
tures as bath-tubs and water-closets; but, on the 
other hand, people who would practice such econo- 
mies would certainly not imtroduce such fixtures if 
they were charged for at a fixed rate per year. 

As a fimal answer to these objections to metering 
domestic supplies, it should be said that it is a com- 
mon practice in well-managed water companies to 
charge a minimum flat rate where a meter is in- 
stalled, fixed at such a poimt that the consumer will 
have no object whatever in stinting his use of water, 
while, on the other hand, the meter acts as a check 
to make him pay for its extravagant waste, through 
carelessness or defeotive fixtures. 


The sooner municipalities and individuals recog- 
nize the real facts concerning water waste and its 
prevention, the sooner will our water-works officials 
be emabled to give better water pressures, to ex- 
tend tthe distributing pipes to new sections and to 
improve the quality of the water, and all with a re- 
duction im the present rates. Heavy waste often 
means deficient house and fire pressures, as is ob- 
vious to any engineer. It also often means that 
such funds as are avilable for extensions must be 
spent for larger pumps, reservoirs and mains, im- 
stead of fer mains in previously unsupplied quarters, 
or for the improvement of the quality of the supply. 

We note with interest that the Columbus council 
above referred to imcluded among its resolutions the 
following: 


All water supplied to the city shall have been sub- 
jected to the most perfect filtration capable of being 
obtained by the use of the best and most approv: 
methods of filtration known to science. 


This is the true health measure for any city coun- 
cil to imsist on; but how much easier to carry it ont 
when the consumption is down to the lowest pos- 
sible point, and how foolish to spend large sums in 
purifying water and then allow it to flow in a steady 
stream into the sewers from numberiess leaky fix- 
tures. Many cities in this country could readily fil- 
ter the water which they actually use with no 
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greater expenditure than now goes to pay for pump- 
mg water that flows to waste without doing any one 


‘a particle of good. 


Again, with the expense due to water waste 
stopped, lower rates could be given to consumers, 
such as would place the public water supply within 
the reach of even the poorest classes. Thus the 
abandonment of dangerously-polluted wells could be 
brought about, and better plumbing could be 
afforded. That these improvements are im the 
direction of public health cannot be gaimsaid; and 
experience of cities which have used the moter sys- 
tem for many years has demonstrated that by it 
waste can be reduced to smaller proportions than 
by any other means, 


Thus it becomes obvious that, instead of being a 
detriment to the public health and Welfare, as se 
forth or intimated in the opening quotation, the 
meter system would prove to be one of the greatest 
available aids to that end. And, after all, measur- 
ing water is only applying to it the method that is 
applied to almost every other measurable commodity 
that is sold. 

It is often urged by unthinking political agitators 
that water should be as free as air or sunshine, but 
it is only under the most primitive conditions that 
water and air are to be had for the asking and only 
during a part of the day that sunlight is available 
for any one. Water, pure air and light have to be 
brought imto most of our homes at some outlay in 
cash or its equivalent, and those who enjoy them 
ought, in fairness, to pay for these necessaries in 
the proportion that they use them. 


LETTERS TO THE EDITOR. 


HORSEPOWER REQUIRED TO PROPEL CARS. 

Sir: Mr. Stone’s acknowledgment of the typographi- 
cal error contained in his train formula calls my at- 
tention to one in my own communication in your 
issue of Jan. 17. I see that I omitted the multiplica- 
tion by W.S. of the last grade formula, which should 
read: HP. 0.00267 CK + 20 x %) W.S. 

I may add that I have checked these formulas, and 
find that they give correct results, and I think we 
are all indebted to Mr. Stone for making them known. 

Yours truly, G. 

Yonkers, N. Y., Jan. 25, 1895. 

(The moral which the patient and long-suffering 
editor hopes all correspondents will draw from the 
above and other letters on the same _ subject 
is: When you write something which you hope 
to see in type, read it carefully over at least 
twice before you send @t to the editor, and 
if you imtroduce any mathematical work, re- 
member how it would please your worst enemy 
to find a blunder in it, and then check your 
work at least four times. In justice to “G.,” we 
may say that he is, as a rule, among the most care- 
ful of our contributors, and we are, therefore, the 
more free to call attention to this matter in connec- 
tion with his letter.—Ed.) 





THE RENO SYSTEM OF TUNNELING FOR A 
RAPID TRANSIT RAILWAY. 


Sir: In a letter published in your issue of Jan. 17 
the writer outlined a method of tunnel construction 
which, in his opinion, would be free from objections 
inherent in other types of tunnel which have been pro- 
posed for rapid transit in New York city. The im- 
portance of the subject now leads him to enter into 
a more detailed description of the plan he has pro- 
posed. 


Among the advantages claimed for the system are: 
(1) Small interference with the street surface. (2) The 
possibility of making certain desirable changes in the 
sewers contemporaneously with the construction of the 
tunnel walls. (3) A complete assurance that the foun- 
dations of buildings will not be injured nor require 
underpinning. (4) A further assurance that the cable 
road structure (which has cost $400,000 per mile) and 
the superimposed pipes and electric subways will not 
be disturbed. (5) Economy of cost. 


Fig. 1 shows a typical cross-section of Broadway 
with the tunnel and small side sewers in process of 
construction. The method shown consists in building 
a concrete tunnel wall in a narrow trench on one side 
of the street, constructing the small sewer adjacent 
to it, then filling in and restoring the surface. The 
tunnel wall and sewer on the other side are then sim- 





llarly constructed, after which there will be no fur 
ther opening of the street. The subsequent opera 
tions consist in driving a “roof shield’’ resting upen 
the completed side walls, cutting out the how emp!) 
central sewer below the edge of the roof shield, re 
moving the “core’’ of ground between the walls, erect 
ing the columns and floor system of the upper tracks 
and, finally, laying the concrete invert composing the 
tunnel floor. 

In sinking the trenches for the tunnel walls it is 
proposed to use special steel sheet plies, which cau 
lve accurately driven down into the sand. Chose 
forming the outside lining of the trench can be drawn 
up as the concrete filling proceeds, while the sheet 
pling on the inside of the trench will be recovered 
when the tunnel core is removed. 

Above Union Square, where the lower half of the 
tunnel will be in rock, “channeling’’ machines could 
be advantageously applied to cut the rock core free 
from the inside line of the side wall, and so permit 
of its being removed later by small blasting charges 

In Fig. 2 the form of tunnel roof proposed is shown, 
and also in connection therewith, a view (looking up) 
of the under side of the roof shield described by the 
writer in Eng. News, Feb. 27, 1892. This roof shield 
is practically a circular shield rolled out flat and suit 
ably trussed to support the weight of ground above 
it. The “sections’’ composing the tunnel roof con 
sist, as shown, of pairs of channel beams with a con 
crete filling between them, which is put in and al 
lowed to harden before the roof sections are brought 
to the tunnel. These are inserted tn the rear of the 
shield, and under its projecting hood in the same 
manner as the cast iron ring segments In cireular 
eShield driving, to which they bear a further resem 

blance, in that they offer the substantial backing ne« 
eessary for the rams of the shield to press against. 
The upper surface of the “roof sections,’ before be 
ing put in place, will be covered with a %-in. thick 
layer of asphalt, which, upon their being forced 
tightly together by the pressure of the rams, will form 
an impervious covering for the roof and a thorough 
protection against corrosion. 

The advance of the roof shield would leave a vacant 
space over the roof sections the thickness of the 
hood (2 ins.), were it not that this space, as soon as 
formed, will be filled by quick-setting cement forced 
in as follows: The under side of the projecting hood 
of the shield will be provided with several inch-deep 
grooves, parallel with the axis of the tunnel and ex 
tending to its rear edge. Into these grvoves pipes will 
be inserted connecting with the usual “grouting’’ 
tank, where a pressure of 30 ibs. per sq. in. will force 
the cement into the vacant space before described and 
hold the material until it has set. Each of the pipes 
inserted in the grooves will be provided with a stop- 
cock, so that when the advance stroke of the shield 
is finished they may be discontinued from the grout 
ing tank without reducing the pressure of the cement in 
the vacant space until the 30 minutes required for it 
to set have passed. When this has occurred the pipes 
will be withdrawn from the grooves, cleaned and pre 
pared for the next stroke of the shield. 


After this work is completed, if any question arises 
as to the existence of the 2-in. thick layer of cement 
as described, a test core can be easily taken out for 
examination by boring up at any point through the 
small concrete arches which form part of the tunnel 
roof. 


The coiumns supporting the center of the roof are 
spaced 8 ft. apart, as shown in Fig. 2, so that the 
inner end of each roof section, for this distance, will 
need to be held up by a temporary support. One of 
several ways to accomplish this would be to place 
under each section an adjustable steel post extending 
down, through the trench shown in Fig. 1, to the con- 
crete foundations provided for the columns. By this 
construction there would be no chance for settlement 
of the roof and awple space would be left between 
the two lines of temporary posts for erecting the 
permanent columns and the longitudinal girder con- 
necting their tops. 


The concrete foundation for the central columns wil! 
be laid in the bottom of a drift (shown in dotted lines, 
Fig. 1), which would be kept two weeks in advance 
of operations at the roof shield, but following the com- 
pletion of the tunnel walls. The object of this ad- 
vance drift is to permit the concrete to thoroughly 
harden before being subjected to the weight upon the 
columns. The final operation of removing the remain- 
ing cory of the tunnel and laying the rest of the con- 
crete floor or invert needs no classification except to 
say that while this is going on, all material and sup- 
plies can be handled upon the upper tracks. 

In Fig. 1 a temporary superstructure is shown above 
the side wall and sewer trench, the purpose of which 
is to facilitate the handling of excavated material and 
supplies without blocking Broadway. In this manner 
all materials may be loaded and discharged at the 
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nearest side street. Furthermore, in addition to fur- 
nishing desirable protection for the trenching opera- 
tions going on below, it will offer a solid support from 
which the electrie subway may be hung during the 
construction of the small sewer beneath it. 

It is true that Broadway is a street under which no 
experiments should be tried, but the writer is con- 
fident that those of his brother engineers skilled in 
the art of tunnelling will agree with bim that the 
plan herein described follows engineering precedent 
so closely as to preclude applying the term experi- 
mental to any of its operations. 

J. W. Reno, E. M. 

Mills Building, New York city, Jan. 28, 1805 


MOVEMENT OF WATER OVER A DAM WITH 
WIDB HORIZONTAL TOP. 
Sir: My attention was recently called to the flow 


of water over wide-crested weirs, and in referring to 
the literature of the subject I find in Engineering 
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A / h’ 
Q=%t’ Veen = 3.09 h’ Vi’, 

which he stated was published for the first time. 

Before commenting on the correctness of the for- 
mula, I would say that it is by no means new, and 
may be found in the ninth edition of the “Encyclo- 
pedia Britannica’ under the article on Hydromechanics. 
No authority is there given for it, but I believe it to 
be identical with that of M. Boileau, who applies a 
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Plan of Tunnel Roof and Shield, Looking Upwards. 
FIG. 2, THE RENO TUNNEL ROOF AND ROOF SHIELD FOR TUNNEL UNDER BROADWAY. 


News of Sept. 29, 1892, an article by Mr. Jos. P. 
Frizell, M. Am. Soc. C. E., which was commented 
upon favorably in an editorial of the sume issue. 

Upon the assumption that all that produces velocity 
in a stream over a wide-crested dam is the loss of 
head, h’—h (see accompanying diagram, Fig. 1, re- 
produced from above-named issue of your journal), 
Mr. Frizell derives by reasoning, which appears to be 
correct, a formula in which the head, h=%h’, and 
the following formula for discharge: 


similar reasoning to the flow over standard weirs. I 
have no copy of his ‘‘Traite de la Mesure des Baux 
Courantes’’ at hand, and cannot therefore be positive 
of this. 

Regarding the formula itself, it should be noted that 
there is no known equation for the curve assumed by 
the surface of a stream above the crest of a weir, and 
further that all the formulas for finding h from h’ 
give results varying materially from that obtained so 
ingeniously by this formula. 


This may not necessarily imply that it is not - 
rect, but it would suggest the necessity of chec\ 
it by actual examples. The case of Cleggs 1) 
Fig. 2, on the Cape Fear River, N. C., as giver 
Trautwine from measurements by Eliwood Morris, « 
is to the point. 

In this case the crest is level, 8 ft. 5 ins. wide. , 
the stream assumes the form shown by the diagra 
Assuming that the loss of head, h’ —h, is all that )) 
duces velocity, we have in this example a veloc): 
due to a head of 9 ins., instead of 5 ins., as Mr. | 
zell would have it. 

Weisbach says that he believes the reasoning up 
which this formula depends is incorrect, and it « 
tainly does not seem to apply to the example cit: 

It is to be regretted that more data are not aya 
able upon this subject; a series of observations of 1) 
value of h’—h for varying depths on a wide-cres: 
weir, where the volume is as great as in the Colorad 
River at Austin, Tex., for example, would be inte: 
esting in this connection. 

To all intents this formula treats the stream oy: 
the weir as though in a channel, where the velocity 
is of course due to the difference in elevation betwee 
two points in the water surface, and I think the erro: 
lies in the assumption that there are no other forces 
tending to produce velocity in the rapid change of 
form a stream undergoes in passing over a dam. 

If I am in error in this matter, I shall be glad to 
have some one set me right. 

Very truly yours, Edward N. Pike 

Meriden, Conn.. Oct. 9, 1894. 


(The above communication was submitted to M: 
Frizell, who has replied as follows.—Ed.) 


Sir: I submit the following comments on Mr. Pike's 
paper touching a formula proposed by me for the 
flow of water over a wide-crested weir. 

Whether this formula originated with me or not is 
of slight consequence. The important question is as 
to its correctness. I was led to assert, with some con 
fidence, that the formula was published in September 
1892, for the first time by the following circumstance 
In 1889 a committee of the American Society of Civil! 
Engineers was appointed for the purpose of investi 
gating the failure of the South Fork dam. This com- 
mittee consisted of Messrs. Jas. B. Francis, W. FE. 
Worthen, M. J. Becker and A. Fteley. I was earnestly 
desired by the chairman to aid in the development of 
a formula for computing the flow over the wasteway 
of the dam, a task which, after much reflection, I was 
obliged, not without mortification, to confess my in 
ability to perform. Later, when engaged on the Austin 
Dam, and in some controversy touching that work, 
this method of treating the question occurred to me 
The formula would have been well adapted to the 
above use, and the fact that it was not known to any 
of the eminent gentlemen above named led me to sup- 
pose that it had never been published. 

I presume these gentlemen never thought of looking 
in a cyclopedia for such information. Mr. Francis used 
to quote a saying of Von Humboldt, to the effect that a 
cyclopedia was a bridge for an ass; but this kind of 
literature has greatly changed since Von Humboldt's 
time. 

The article Hydromechanics in the ninth edition of 
the ‘“‘Bneyclopedia Britannica’ is signed with the initi- 
als W. C. U., which I take to designate W. Cawthorne 
Unwin. The paragraph on the subject in question be- 
ing brief, I transcribe it entire, as follows: 

Weir with a Broad Sloping Crest.—Suppose a weir 
formed with a broad crest, so shaped that the streams 
flowing over it have a movement sensibly rectilinear 
and uniform, Fig. 50 (Fig. 3, herewith.—Kd.). Let the 
inner edge be so rounded as to prevent & crest contrac- 
tion. Consider a filament, aa’, the point a being 80 
far back from the weir that the velocity of approach 
is negligible. Let OO be the surface level in the res- 
ervoir, and let a be at a height, h”’, below O O, and h 
above a’. Let h be the distance from OO to the weir 
crest, and e the thickness of the stream upon it. Neg- 
lecting atmospheric pressure, which has no influence. 
the pressure at a is Gh” and at a’ itisGz. If v be 
the velocity at a’; 

Vv ————— eee 
—=h’ +h” —cz=h—e,Q= be y2g (h — €). 
‘Theory does not furnish a value for e, but Q = 0, for 


e =o and fore = h. Q, therefore, has a maximum 
for a value of e between o and h, obtained by equat- 


ing — to 0. This gives e = % h, and, inserting this 
e 
= ximum value of 
= ie eek dhe ohne nodaned. Experi- 
ment shows that the actual discharge is very approxt- 
mately equal to this maximum. 

In the above discussion I understand G to designate 
the specific weight of water, and b the breadth, or at 
we more commonly say “length,’’ of the weir. 

Professor Unwin’s treatment of the matter does not 
appear to be entirely free from misconception. He 
appears to limit his conclusions to a sloping weir, “‘so 
shaped that the streams flowing over it have a move- 
ment sensibly rectilinear and unif .”* In my view 
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only slope necessary to realize this condition 
‘ld be in a weir so wide as to amount to a chan- 
of considerable length. In this case, to justify his 
clusions, the channel should have a slope equal to 
. frictional loss of head. Again, he appears to be 
ertain whether the maximum discharge determined 
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Fig.!. Diagram Itlustrating Movement of Water 
over a Dam with Wide Horizontal Top. 
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Fig.3. Diagram Iilustrating Flow over Weir 
with Rounded Crest. 


Diagrams Illustrating the Flow of Water Over 
Weirs. 


by the formula is the actual discharge passing the 
weir, with the assigned conditions. This is a case for 
the application of the principle of least action, a 
general law of physics developed by Euler, extended 
and perfected by Lagrange, viz.: Every result of the 
operation of natural forces is accomplished with the 
least possible expenditure of energy. Conversely, 
every definite expenditure of energy is attended with 
the greatest result that is possible under existing con- 
ditions. According to this law, the maximum dis- 
charge consistent with the conditions of the phe- 
nomenon, as deduced from the above reasoning, must 
be the actual discharge passing the weir. 

As to the test of the formula by experiment, al- 
though I would like to see it applied to a wider range 
of facts, I think it stands the test of application very 
well so far as existing data permit. The articie of 
Sept. 29, 1892, shows its application to results of ex- 
periments made with great care by Mr. James B. 
Francis. It overstates the quantities for the lower 
values of h by less than 4%, and for the higher values 
by only a fraction of 1%. This is as might be ex- 
pected, since it takes no account of friction which has 
a greater influence in the former case than the latter. 

As to the measurements cited by Mr. Pike in ref- 
erence to a dam on the Cape Fear River, IT can only 
say that I should want to be certain that these meas- 
urements were made with the same care and pre- 
cision as those of Mr. Francis before admitting them 
to cast doubt upon a formula which accords so closely 
with results vouched for by that distinguished ex- 
perimenter. Yours very truly, Jos. P. Frizell. 

Boston, Oct. 17, 1894. 


ON THE FLOW OF WATER OVER WEIRS WITH 
ROUNDED CRESTS. 


Sir: Lf we observe the shape of a stream of water 
after leaving the crest of a weir it appears apparent 
that the different particles, owing to their curvilinear 
motion, must exert some pressure against each other 
and thereby retard the flow. To get a more definite 
understanding of this pressure we may consider the 
water between two sections, df and cg, Figs. 2, 3 and 
4, these lines to be drawn at right angles to the 
streamlets or filaments composing the stream and so 
close together that the pressure against the two sur- 
faces can be considered equal. 

Let « = the average (inclination) angle the filaments 
form with the horizon; 

r = the radius of the lower surface curve; 
(de) = ed = A = distance between sections on said 
curve, 
V= velocity at ab: 
P= weight of 1 cubic foot of water; 
£ = acceleration of gravity. 
Other letters are as shown on Fig. 2. 


wh *b 
180p a </x-—8 1.80 pA 1.80 pa 
———_ dx - x—s) dx =- 
e x rcos a F cos at x 


The radius of the curve a b will then be very nearly 
1 











ry =r} h—x) ——; and thelength ab nearly =— r 
cosa r 
1 \ 
h — x) - -}| Thecentrifugal force acting on the filament at 
cosa 
P dx A 1 
abwill then be = — x — xX = (r+ h—2)- )» 
g cosa r cos a 
1 P , 
WO cme SR oe . vidx. LetS = static 
r h—x 1 g rcosa 
copa 
pressure head ata b; then the theoretical velocity would be 


2g x—s,. 

The velocity of water flowing through a small open- 
ing in a thin vertical wall is hardly ever more than 
from 0.96 to 0.97 of the theoretical velocity, and I have 
therefore assumed 





V = 0.95 4/2 (x — a); V2 = 0.90 « 2 gi{x — s) =$1.80 g(x — 8). 
a p dx 
This substituted makes the centrifugal force - 

g cosa 


Av? 1.80pdx A x—s 


r rcosa 
The combined centrifugal forces between d c and a b will be 

















rcospa 





h? — x2) *h 
-—— Jf Sdx}- 
2 «JX 


In the opposite direction we have the component of the 
weightabecd * 1, or: 


p (h—x 1 
——-— {A+ —/r+ (h—x) ——] cosa? 
2cosa r 008 a 


1 
2r h—x —- 


cosa 


The difference is approximately the pressure exerted on 
I 
r+ (h—x)-— 
coz a 
ab= pS8x x 4» 








Fig. 6.Curves for imaginary Streams 
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Over the crest we may say cos a 1, and 


1 *H 
Ss See [> x 14x—(R 04H 10 f sax] 
R+h—x Jo ; 


*h 
The term 1 so f S dx is comparatively small and may be 
e ° 

ignored for first approximation ; by substituting the yalue of 8 
thus found a more correct value of s willbe found 

For some assumed values of R, I have computed the accom- 
panying table, in which M represents the area A BC D, Figs. 
1, 2, 3amnd 4, when H 1 

A few of these results have been platted as shown by Figs. 1, 
2,3and4. The influence of the static head S is clearly shown. 

A comparison with Fig. 5 will show how erroneous it is to as 


sume Q = Nx (23H Vi y2 g « L), theugh for practical 
purpeses a suitable value of 2-3 N m may be used 

let L = length of weir without end contraction; 
= discharge in cubic feet per second. 


rH ai 


Then Q = 0.95 4/2 efy X — S dx = 7.63 Iy X —Sdx 
/7E ef 3 


i 
. " /\ xX Ss dx 
7.63 H — 
\ e H H 
E 


The values 


H 
¥ x Ss dx 
a m 
e H H 
E 


as well as the values 7.68 m M are found in the table, 

The value of M is also platted in Fig. 6. 

From this it will be seen that Q or M is a maximuin 
for R = 0.5 H. The water will always form itself so 
that the greatest amount flows over the weir. The 
shape of the stream has been constructed as shown in 
Figs. 2, 3 and 4; from this the sine of slope over the 
crest has been found approximately and also platted in 
Fig. 6. 
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Fig. 7.Curves for the Flow over Partly Flat Topped Werrs 
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DIAGRAMS RELATING TO THE FLOW OF WATER OVER WEIRS. Prepared by N. Werenskiold, 
Dallas, Tex. 





1 1.80 ;ht — x2 h his 
or,8 = ——— ———  / -—__ | —__ _ 8 dx —_ 
1 cosa 2 x 2 





r+ (h—x) 
cos @ 
1 
2r+(h —x)g—}. 
cos a 


If we compare our result for the maximum flow with 
Francis’ formula we have, 


3.90 H 4/H = 3.33 Hy 4/ Hi, 
H,= 111 H. The differemce 0.11 H represents crest con 
traction. 


If the top is partly straight and so wide that the 
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streams flowing over the same at any place are recti- 
linear aud uniform, then we have the well-known rule 
for maximum flow in a canal, and may say 


2 ccnsthhigeaiane . — 
Q=095-H 72g) 1s = 2,95 HH 
3 


‘This will hardly take place for widths less than 3.5 H. 
In lack of experiments or anything at all bearing on 
the matter, we may assume 
Q = 3.90 H9/ H for w= OandyQ = 2,925 H 4/H tor w = 3.5 H, 
For intervening widths Q or M may be repre- 
sented approximate:y by a curve as shown in Fig. 7; 
same {s nearly horizontal for w = 3.5 H. 
As far as I have seen, all writers seem to assume 
that the velocity over the weir at the depth x under 
the upper surface is = 4/2gx, that is if the velociy of 


approach is neglected, and that the theoretical discharge 
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oH 2 - 
over the weir is = L Vigx x az =- Lx H*4y/2¢. 
oO 3 


I have also seen it argued that the depression cuts no 

figure, but that the velocity is less than the theo- 

retical. To make this agree with experiments, they 

have used a co-efficient of velocity and called the dis- 
° 


3 
charge: M - L. H2 4/2. TI believe, and have at- 
3 


tempted to show that it is principally the existing 
static head or reduction of the velocity head, together 
with the contraction, that causes the so-called theoreti- 
cal discharge to differ so much from the actual. 

In observing the discharge at the end of a flume I 
have noticed that the surface is gradually getting lower 
and more curved towards the end. As near as I can 


TABLE SHOWING VALUES OF STATIO HEAD, 8S, AND AREA A B C D = M (SEE FIGS. 1, 2, 3 AND 
4), FOR CORRESPONDING CRESD RADII, R, AND DEPRESSIONS, E. 





K x 
i H 
0.2 0.3 0.4 0.5 0.6 
8 
— 029 =. 101 172 240 306 
H 
Tn 
0.2 0.16 “2 - -171 -199 . 228 . 260 . 294 
‘g—8 
[m— 414 446 417 .510 . 542 
H 
8 
-.O11 055 119 177 227 
H 
xi—* 
0.4 0.217 “a 7 pee 245 - 281 .323 .373 
r—8 
6s 495 530 568 611 
H 
~ 
Hq .030 -030 -090 le .189 
Kun 
0.5 0.260 7” veees .270 -310 .356 .411 
/i—% 
[ mesos .520 557 .597 .640 
H 
s 
H eoese -005 .062 -112 -153 
x-—S8 
0.6 0.291 = pews -295 338 .388 447 
<5 
i  . Saey 543 581 -623 .669 
F H 
5 
H ~,020 034 .082 121 
x—8 
0.7 0.337 a. eccce seeee .366 .418 479 
X—3 
| ~~ neces oeene 605 .647 692 
H 
> 
H eeves — .045 .008 .055 .092 
x—8s 
0.8 0.385 “— evens eeece 392 A445 - 508 
/x=—s 
pf peeee: cues asuee 626 .667 713 
H 
s 
ee ewer ee 017 .030 066 
H 
i—s 
0.9 0.436 tonsa ots | eekee .470 534 
Re sc 
t—s 
et ee ee 
H 
. 
= ace ° —.040 005 (41 
H 
x—8 
1.0 0.490 wana Bes eceun 495 559 
H 
oe 
eek. neees osee . 704 748 
, H 
8 
Na tN ea —.017 019 
x—S8 
1:3 O88T ee neces ‘ 581 
H — 
A /x-8 
fee tate » oan vets cntia -762 
} H 
8 
aan eoue- <a. aeber —.001 
H 
x—8 
0.596 ae eee aun 
1.2 ms 
x-—8 


m= 
H 
4 Xoo dx M= 
a — 0.95 m 4/2 g 
0.7 0.8 0.9 1.0 £ 
364 A 3740.00 0. 
. 336 399 «= .526—Ss«1.00 
580 .682 .725 1.00 -469 3.58 
262 .269 0.214 (0.00 
438 «= .531s«w BGs. 00 
.662 .728 .828 1.00 506 3.86 
218 «=.220 1680.00 
482 .580 .732 1.00 
.694 - 762 856 1.00 512 3.90 
-179 .180 -134 0.0) 
521 .620 .766 =:1.00 
-722 787 875 1.00 -508 3.87 
145 3.146 108 = 0.00 
555 654 - 792 1.00 
745 =6.809( 6 890—s«d21:«00 496 3.78 
115 118 -087 0 00 
585 «=.682——(«w813s«1.00 
765 .826 .902 1.00 478 3.65 
-039 -094 O70 0.00 
-611 . 706 .830 1.00 
.782 -810 911 1.06 454 3.4€ 
-065 .073 -055 6.00 
-635 .727 .845 1.00 
-197 .853 920 1.00 424 3.24 
-044 055 O44 0.00 
-656 147 -855 1,00 
810.863 8251.00 5 
-026 040 033 0.0) 
674 =. 760 867 1.00 
821.872 -.931_—:1.00 848 "2.65 
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ascertain the same amount of water will pass th, 
the different sections over a wide weir, Figs. 4 





10, when 
1 5 \? 
1 ae 19.4 ("3") 
—_—_— SSK —_— 
re dy2 H H 
1 3 
de o— 7"); 
tana = — = 3.6 | ——_-—_.... 
dy 
H ie ee H i 
—y Const —- — ——— = 1.36 H — — _ 
1.8 1H 1.8 
e— — 
3 


This indicates that the surface has a consider: 
slope over the crest. The downward direction of 
upper part of the stream when leaving the weir 1 
necessarily diminish the crest radius, increase 
static pressure head, S, and diminish the velocity, 
a larger area will be required to pass the same \ 
ume than when the slope is as small, as represen 
in Fig. 6. The corresponding depression, E, and ¢1 
rac.as, R, have been determined as near as practica 
for the moditied condition and platted in Fig. 7. | 
probable shape of the stream on leaving the weir | 
been indicated by dotted lines in Figs. 3 and 4. ‘ 
conditions indicated by the table, Fig. 6, and the { 
lines in Figs. 3 and 4 may possibly exist by very f 
vorably formed sluice openings. 

If for some reason it is desirable to form the dow 
stream face of the dam so that the stream glides oy: 
same without pressure, then the simple equation y 
2 R (x — H) may answer all practical purposes. 1), 
influence of the shape of the weir will be 1. 
ter shown by Figs. 8, 9 and 10, which rep 
resents a flow of about 225 cu. ft. per lin. ft. pass 
ing over differently shaped dams. At the up-strean 
edge, or near same, in Fig. 10, I suppose all tila 
ments have the same velocity head, 6 ft., and tha: 
the velocity is the same at the various depths, thus 
we may say,Q = 12 o/ 2ex x6 = 236. At the lower ey: 
some assume that the velocity should be the same 
at various depths. I venture the opinion that the 
law governing the nearly free discharge of the various 
stream‘ets under different heads is different. Ignoring 
the static pressure existing between the stream/ets at th: 
edge, I suppose, or assume, that as the undoubtedly ex 
isting curvature increases, the cencrifugal force comes 
more and more into play until the stream’s weight is 
equal to the centrifugal force (near the edge). I there 
fore believe that the surface velocity will be 


4/2 @ x 9 and the velocity at the crest nearly of 2 gx 18, not 


1/28 x 9, since there is little pressure from the over- 
lying water, and should say 


218 18-2 - 
Q= f ¥ tux dx = [5<*vie] = 24. 
9 g 3 
Taking the internal static pressures in consideration, 
it would probably be 236 in place of 274 cu. ft. 
If the discharge had been in 9 ft. of water in place 
of the air I believe it would have been right, or nearly 


so, to say Q = 9 9/2 Ex 9 = 217. 


When I consider how eminent hydraulicians have 
erred, I hope you will pardon me if I am in error, and 
that I may not be assuming too much in writing at 
such length. 

The Austrian engineer, Gustav Ritter von Wex, 
has made use of, pretty nearly all the weir ex- 
periments ever made and has succeeded in deducing 
half-theoretical and half-empirical formulas which con- 
form remarkably well with all experiments. He covers 
nearly all cases of weirs with sharp edges, but has 
practically nothing of value as regards rounded weirs. 

Very respectfully, N. Werenskiold. 

Dallas, Tex., Oct. 3, 1894. 


Sir: The following is submitted in answer to your 
request for my views upon the paper of Mr. N. Weren- 
skiold, who is known to me as a gentleman of superior 
attainments. I am glad to see him giving his atten- 
tion to problems of this kind, which, I doubt not, be 
will in time become master of. In the present in- 
stance he will, I am convinced, receive in entire good 
nature my criticism, which must, in some points, be 
adverse. ote 

We will consider his first proposition: 

If we observe the shape of a stream of water after 
a the crest of a weir, it rs apparent that 
the different particles, owing to their curvilinear mo- 


tion, must exert some pressure against each other and 
thereby retard the flow.-: 


This appears to me to be contrary to one of the fun- 
damental laws of motion.* The mass of water under 
discussion is a system of small bodies (particles) in 


* The momentum of a system of bodies in motion can- 
not be altered by mutual actions the bodies 


themselves,— ine, Applied Techante p. 505. 
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tion. ‘The resultant momentum can be changed only 
the operation of forces external to the system. 
ese particles pass the crest of the sharp-edged weir 
vith very different velocities. Mutual actions take place 

-ween them resulting in a loss of momentum by 

,ne and a gain of momentum by others, tending to 

iformity of motion in the mass. The resultant mo- 

entum, and therefore the resultant velocity, remains 
unaffected by such mutual actions. 

[ must observe that I understand Mr. Werenskiold to 
© speaking in this place of a simple weir with a 
,arp crest, or of a stream which has passed a dain. 
‘nd is moving freely under the action of gravity and 

quired velocity. On this view, the assumption of a 
<tatie head within the stream is clearly erroneous. No 
»essure other than that of the atmosphere can exist 
in the stream after it has passed the line 0 X, Fig. 2. 
ietween the plane of the upstream face of the weir and 
the plane of O X a pressure exists. This is an inci- 
Jeut of the phenomenon of contraction and results from 
ye fact that the particles of water approach the crest 
from all directions between vertical and horizontal. 
(he change of direction undergone by the several patti- 

es develops a centrifugal force which opposes the 
pressure of the head, H, and sustains the lower sur- 
fwe of the weir stream in its curved form. After 
passing the summit of the curve, all pressure ceases. 
fo understand this point needs no further consideration 
than this: A head of water can have two effects; it 
can create a pressure or it can generate a velocity. In 
nore comprehensive language, the energy of a head 
of water may be potential, which is the energy of po- 
sition, or kinetic, which is the energy of velocity. It 
may be partly one and partly the other. As one of 
these effects increases the other omst diminish. When 
the head is wholly applied to the creation of pressure 
there can be no velocity. When it is wholly applied to 
the generation of velocity there can be no pressure. 
In other words, neglecting mutual attractions, there 
can be no pressure between bodies moving with- 
out constraint under the action of gravity. Be- 
yond the line O X, in Figs. 2, 3 and 4, the function 
of the head is exhausted in the generation of velocity, 
and it has no power to create pressure. Neither can 
any pressure be developed in this part of the stream by 
the direct action of gravity, for this tends to separate 
the particles and attenuate the stream. 

This is a good place to advert to a natural misap- 
prehension, viz., that the pressure due to the depth on 
the outer crest of a wide weir ought to have its effect 
in imparting velocity to the water, an idea which is 
traceable in the memoir of Mr. Werenskiold. Also in 
the communication of Mr. Pike (included in this issue. 
Ed.) I find the writer’s comprehension of the phe- 
nomenon obscured by the same misconception. 

Making abstraction of the slight velocity with which 
the water moves in the pond, we may say that up to 
the point when its surface begins to curve in conse- 
quence of the proximity of the dam, its energy is 
wholly potential, and is equivalent to that of the total 
fall from the surface above the dam to the surface be- 
low,which we will call h. I need not stop here to 
show that this is true for each particle of water irre- 
spective of its vertical position. Its total energy re- 
mains unchanged at all points of its path in passing the 
dam. At each point it bas the kinetic energy due to 
the descent already accomplished and the potential en- 
ergy due to the descent yet remaining. At the point 
to which E applies, each particle whose weight is G 
and velocity V has the kinetic energy 


vw (WV 268)’ 
G —————— = 
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the potential energy G (h — E), and the total energy G h. 
Now, if we assume that the depth on the weir at EB is 
instrumental in producing velocity, we are assigning to 
the water at that point a greater amount of energy 
than it possesses at other points and are making the 
sum of the parts greater than the whole. 

The formula given by Mr. Werenskiold for a very 
wide weir is: 


2 H 
Q=0.95 K H \/2 g — = discharge per unit of length. 
3 


This, it will be noticed, is the identical formula pub- 
lished by me in Engineering News of Sept. 29, 1892, 
except that it is here affected by the coefficient 0.95. 
That the introduction of this coefficient adds rothing 
to the correctness of the formula will appear from the 
comparison of its results with those of experiments 
given with its publication, as well as from my com- 
ments on the article of Mr. Pike. 

The writer remarks: “The water will always form 
itself so that the greatest amount flows over’ the 
weir.” This proposition is the basis of the formula 
referred to above, and, if it be true, then the hori- 
zontal velocity with which the water leaves the wide- 
crested weir, or which it has at the most contracted 
section of the stream coming from a contracted weir, 
must be that due to one-third of the depth. This ad- 
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justment between the velocity and cross-section of the 
issuing stream gives the maximum discharge, and this 


‘maximum is diminished by any derangement of this 


adjustment. This proposition is true irrespective of 
the form of the weir. Mr. Werenskiold’s conclusions 
appear to be inconsistent with this principle in two 
points: ° 

(1) He makes the depth of the stream at its exit 
from the wide-crested weir less than two-thirds the 
total depth, which is inconsistent with a maximum 
value of the discharge. 

(2) The radius of curvature of the stream, at the 
point referred to, is a quantity dependent on twe 
factors, viz., the velocity which, as we have seen, is 
independent of the form of the weir, and gravity, 
which is constant. 

It is difficult to understand how this radius should 
have such widely divergent values as are assigned 
to it. 

In the case of a weir of such width as to amount to 
a channel of considerable length, the depth of water 
at the exit can, of course, diminish to any extent by 
reason of the loss of head from friction. 

Having considered the grounds of Mr. Werenskiold’s 
method, let us advert to the application «f ‘t, in the 
case shown at Fig. 10. This represents a level-topped 
weir of considerable width, the upstrean edge rounded 
sufficiently to avoid any loss of head from contraction. 
It is manifest from what precedes that the velocity of 
the water, at any point on the level part of she weir, 
friction not considered, cannot be greater or less than 
that due the descent of the surface at the same puint. 
It is also manifest that the quantity of water passing 
any unit’s length of the weir must be the same at all 
points in its path, By Mr. Werenskiold’s figures we 
have at the point e 

Q = 12 V2 gx 6 = 235.74 cu. ft. per sec. 
At the point E we have 
Q =9 V2 g x 9 = 216.54 cu. ft. per sec. 

It is unnecessary to pursue the subject further. A 
theory involving such incongruities must be defective. 

Although a thorough mastery of modern analytical 
methods in mathematics is essential to original investi- 
gations in hydraulics, and aithough these branches have 
made. great advances in recent years, they cannot yet 
be regarded as fully adequate to deal with the gen- 
eral problem of the flow of water. ‘The simplest case 
of sharp-edged weirs and orifices presents insuperable 
analytical difficulties in the summation of the centrifu- 
gal force for the purpose of determining the extent to 
which the issuing stream is narrowed. A wide-topped 
weir, especially when the upstream edge is rounded, 
forms an exceptional and fortunate case of the general 
problem, in which the main difficulties are eliminated 
and the flow can be very closely determined upon the 
principle of least action. J. P. Frizell, 

Boston, Oct. 30, 1894. 





THE BOARD OF EXPERTS’ REPORT ON 
THE NEW YORK RAPID TRANSIT SYSTEM. 

In our issue of Dec. 27 we published the report 
of Mr. W. B. Parsons, Chief Engineer to the New 
York Rapid Transit Commission, giving plans and 
estimates for the construction of the New York 
Rapid Transit Ry. Mr. Parsons’ report and esti- 
mates were approved by Messrs. Alphonse Fteley 
and Theodore Cooper, Consulting Engineers. The 
commission submitted Mr. Parsons’ report to a 
board of expert engineers, with a series of ques- 
tions, and on Jan. 29 this board presented its re- 
port. We reprint it as follows: 


The board organized Jan. 7, and entered upon the con- 
sideration of the questions submitted to them by the 
commission, which questions were based upon the fact 
that: 

The report submitted by the chief engineer, with the 
concurrence of Messrs. Fteley and Cooper, shows that 
the cost of any system, if carried to the city line on 
both the east and west sides of the city, will exceed 


$50,000,000, which is the limit of expenditure named in 
the law creating this commission. 


The first question is: 


Whether the calculations as to the probable cost em- 
bodied in the report may be properly accepted by the 
commission as a basis for their conclusions. 

Experience has proved that in underground work the 
actual cost often overruns the estimates. The engineer 
may endeavor to make his calculations of quantities 
and his assumed prices ample, and even high, but there 
are sure to be so many accidents and unforeseen compli- 
vations and items which have been omitted that the es- 
timate often proves inadequate. What we say of the 
uncertainty of cost is especially true of that portion of 
the work lying a‘ong Broadway below 14th St. We 
agree with your engineer in believing that the subway 
for local traffic will have, in most cases, to be made by 
opening deep trenches from the top, as any method of 
shallow tunnelling among the water pipes and sewers 
would be almost certain to result in slips and cavings, 
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which would interrupt the street traffic and prove very 
costiy. These deep trenches will have to be opened near 
the curbs, thus cutting off, for a time, access by vehicles 
to the adjoining sidewalks and stores, and would prove 
to be a serious interruption to business. 


Taking all these things into account, your engineer has 
made his estimates accordingly, and these estimates 
have been gone over independently by the members of 


this board, who have arrived at a substantial agree 
ment confirming them, so that this board of experts is 
prepared to say that these estimates may be accepted by 


the commission as reliable, and, in some respects, eveu 
liberal, but not too much so, in view of the unex 
pected contingencies which always occur in the execu 


tion of great enterprises. 
The second question is: 


Whether the board of experts concurs in believing 
the plan of construction in Broadway proposed by the 
former. commission unsatisfactory, for the reason sug 


gested by the chief engineer, or for any Other reasons 
To this question the board of experts replies that it 


agrees with the chief engineer in his objections to the 
plan of construction proposed by the former commis 
sion, and that it is of opinion that the mode of con 
struction suggested by the chief engineer is not only a 
great improvement upon the previous plan, but can be 


executed at much less cost. 

We also entirely agree with him that a width of 44 
ft. would be too narrow for the four tracks propose:! 
on the same level; not only because of the risks to the 
inspectors and workmen, but because of the risks to 
the passengers from derailments or possible colusiors 
the trains will be following so close to each other, and 
the tunnel between the stations may be so dark, that 
even slight mishaps, of no particular consequence 
were the tracks in the open air and spaced at the 
ustal distance, might result in causing great loss of 
iife, and the blocking of traffic for hours. An ordinary 
four-track steam railroad would occupy a total width 
of about 54 ft. between side-walls in open cuts. It 
muy perhaps be safe to reduce this in the proposed 
tunnel, but we deem iwat safety should not be en 
dangered by adopting a less width than 5) ft., nor a 
height less than 13 ft. 

The third question is: 

Whether the plan submitted by the chief engineer 
of treating the local and express tracks as two roads, 
using the same stations when they join, appears to 
them to be practicable and wise. 

To this question the board of experts replies that it 
has carefully examined the plans of the chief engineer 
above referred to, and they appear to the board of ex 
perts to be practicable and wise. We are thoroughly 
satisfied that the proposed plan to separate the express 
tracks from the local tracks on Broadway, except at 
the stations, will greatly diminish the chance of acci- 
dents, and will much simplify the process of construc 
tion, as well as permit better gradients. it also 
admits of the construction of two of the tracks with- 
out building the other two till later, if desirable. We 
Icok upon this suggestion of the separation of the 
lecal from the express tracks on portions of the route 
as a valuable one, and we recommend that the com 
mission shall have the original plans modified accord- 
ingly. 

We understand that the plans submitted by the eng! 
neer are general plans. In preparing the details of 
construction, we suggest that the tunnel walls and 
arch roof proposed can be modified so as to give 
greater strength, with probably a diminution of cost, 
by adopting concrete masonry lined with brick, and re- 
inforced by steel beams buried in the concrete, and 
perfectly protected from rust thereby. We would 
also suggest that the sewers should not be joined to, or 
form an integral part of, the subway structure. 

The fourth question is: 

Whether the board of experts can suggest any better 
solution of the problem before the commission, either 


as to route or construction, than has already been 
brought forward. 


And it is stated that 


This last question is intended to open the way for 
the freest possible suggestion, so that no one can say 
hereafter that the engineers were asked only to act 
upon the specific question submitted to them, but were 
not asked to propose of their own motion such a 
— of the problem as might seem to them to be 

It is obvious, therefore, that this question is in- 
tended to secure from the board of experts a thorough 
examination of the problem of rapid transit in the 
city of New York, and to elicit from them suggestions 
as to the best methods by which rapid transit may be 
secured, without reference to any other interpsts than 
those of the public, in the solution of the problem. 

Tie discussion of this ques‘ion has been so complete 
during the past few years that public opinion at length 
crystallized itself and gave expression to its conclusion 
in the rapid transit legislation under which the com- 
mission has been organized and now exists. 

Briefly stated, the law which has been approved by 
the vote of the people of the city of New York provides: 

Firet. That the first duty of the commission is to 


adopt plans which will secure rapid transit, by which 
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is piainly intended transit in the limits of New York, 
at as high a rate of speed as now ordinarily exists upon 
the railroads of the country outside of the city limits. 
If slower transit shall be provided, it must be only as 
incidental to the main requirements of rapid transit of 
at least 25 miles per hour, including stops, and a 
higher rate of speed, if practicable. 

It is further provided that the plans adopted, what- 
ever they may be, shail not involve an expenditure on 
the part of the city of New York of more than $50,000,- 
000. 

This expenditure, however, is only to be made upon 
the condition precedent that a responsible lessee shall be 
found who will not only deposit $1,000,000 in cash as a 
contingent security for the completion of the work, but 
will also give satisfactory bonds to the commission to 
secure the payment of interest upon the city bonds 
issued in payment for the construction of the work, 
and the payment of not less than 1% in addition thereto, 
into the sinking fund of the city for the ultimate re- 
demption of the bonds so issued. 

It may be further stated that the act imposes no obli- 
gation upon the commission to expend $50,000,000, and 
from the whole spirit and tenor it is evident that the 
coamnission is expected to secure rapid transit with as 
smal an expenditure on the part of the city as possi- 
ble. J id a 

Bearing these condiuions precedent in mind, the board 
of experts has come to the conclusion that it will be 
advisable and necessary to modify the plans which have 
already received the provisional approval of the commis- 
sion. ‘These plans contemplate a three-track line on 
the same level from the South Ferry to Vesey St. with 
a two-track loop at City Hall Park; from the City Hal 
ark to 14th St. the plans provide for a four-track line; 
from 14th St. through Broadway and the Boulevard a 
four-track line, to be constructed partly in subway and 
partly by viaduct along the Boulevard and 11th Ave. to 
iSS5th St.; thence a two-track elevated line is provided 
at Kingsbridge, and from Kingsbridge a two-track rail- 
way, partly in tunnel and partly on embankments. 

if this route be adhered to, the board of experts is of 
the opinion that it should be modified by constructing 
two tracks in tunnel, instead of three tracks from the 
South Ferry to the City Hall Park, inchiding the loop, 
aud thence along Broadway with four tracks in tunnel 
tu V2d St. The express and local tracks being placed on 
different levels, at least as far as 34th St., the construc- 
tion of two of these tracks may be deferred, if deemed 
desirable to reduce cost. At 92d St., the tracks will 
emerge and be continued on an elevated structure to the 
Morningside Plateau, and thence, partly by a depressed 
road, partly by tunnel, and partly by viaduct, to 185th 
St. 

This proposed modification will relieve the difficul- 
ties of the construction due to four tracks on a level 
in Broadway below 34th St., and will not require any 
invasion of the vaults on either side of the street or 
the underpinning of the buildings on this line. If it 
should be objected that the deferring of the construc- 
tion of two of the four tracks will seriously curtail 
the facilities for local distribution due to frequent 
stops, the board is convinced that by the use of elec- 
tric motors an average speed of 25 miles per hour, in- 
cluding stops, with stations one-half mile apart, can 
be attained throughout the entire line. This would 
remove this objection and secure rapid transit within 
the meaning of the law, and a saving of about $3,000,- 
000 above 42d St. would be made. 

in confirmation of this view, it may be stated that 
the stations at 125th, 135th, 145th and 155th Sts. on 
the Sth Ave. Manhattan line are half a mile apart. 
The grade descends 10 to 12 ft. per mile toward the 
north. Express trains of five cars, weighing 115 tons 
loaded, make speed, including stops, at the rate of 30 
miles per hour. Going south against the grade they 
run at the rate of 20 miles per hour, including stops. 

It must be borne in mind that the cable road on the 
surface of this entire line affords a ready and con- 
venient mode of distributing traffic on the surface. It 
would be desirable, buc not indispensable, to arrange 
with the Metropolitan Traction Co. for transfer tickets. 

It will be observed that the plan suggested proposes 


four tracks, mostly elevated, between 92d St. and 
185th St. This recommendation is made for two rea- 
sons: 


1. That, as between underground routes and ele- 
vated routes a preference should always be given to the 
latter—not merely because the construction is cheaper, 
but because the difficulties of adequate light and ven- 
tilation are entirely obviated. 

2. It has not been suggested to construct less than 
four tracks between 92d St. and 185th St., because the 
local distribution will require more frequent stations 
in order to accommodate the traffic which will be 
created by the construction of the system through a 
region offering unexampled attractions for residence. 

The heretofore described plan is intended to furnish 
a rapid transit route upon the west side of the city, 
the cost of which as estimated by the chief engineer, 
and as modified as above suggested, will amount to 


For the east side the plan suggested by the chief 
engineer contemplates an underground line from 
Union Square, with four tracks, through Fourth Ave. 
and under the Grand Central Station to 44th St., and 
thence, with two double-track tunnels, to 97th St., and 
thence with a four-track steel viaduct to Mott Haven, 
and thence from Mott Haven to Williamsbridge by a 
two-track steel viaduct, the estimated cost of which 
is $22,200,000. 

The aggregate cost of the two lines would thus be 
$51,700,000, to which must be added 10% for the cost 
of terminals and side tracks, making a total of $56,- 
870,000, showing the necessity for further reduction 
in cost in order to keep within the limits of the law. 

In lieu of the route from 14th St. to City Hall under 
Broadway, the chief engineer has suggested an alter- 
native route by way of Fourth Ave., Lafayette Place 
and Elm St. to the City Hail Park, with an extension 
thence to the South Ferry, either by the Broadway 
route below the City Hall or by a route through 
Nassau St., Broad and Water Sts., to the South Ferry, 
or by both, in which latter case the route might be 
operated as a loop line. 

The board of experts has concluded to recommend 
the substitution of the Fourth Ave., Lafayette Place 
and Elm St. line for the Broadway line from 14th St. 
to Otty Hall Park. The reasons which have led them to 
this conclusion are as follows: 

1. The cost of the structure will be reduced by the 
sum of $3,700,000 below the estimated cost of the line 
on Broadway between 14th St. and the City Hall. 

2. The location on Broadway, and consequent 
crowds at the stations, would increase the congestion 
of travel which exists in that thoroughfare, and which 
should not be aggravated. _ 

3. The adoption of this route relieves Broadway 
from Union Square to the City Hall from the serious 
interruption of business, which the construction of 
the tunnel routes through that thoroughfare would 
involve. In the opinion of the experts, the only jus- 
tification for such an interference with the traffic on 
Broadway would rest upon the conclusion that no 
other suitable route can be found. As a matter of 
fact, however, the route proposed is no longer and is 
less expensive than that in Broadway, and being but 
450 ft. distant therefrom, affords as much accommo- 
dation for rapid transit as could possibly be secured 
by the Broadway route. 

In connection with the Elm St. route, it may be 
well to state that if the difficulties with the sewerage 
system at QOanal St. should be so great as to make 
the change desirable, it is perfectly feasible to emerge 
from the subway at a point between Lafayette Place 
and Grand St., and continue thence by an elevated 
structure to a point just north of Leonard St., where 
the track could re-enter the subway leading to the 
City Hall Park. This, however, will involve the clos- 
ing of at least one street at each end of the elevated 
structure, but inasmuch as the cost of construction 
will be greatly reduced, the saving would probably 
cover the land damages which would accrue from the 
closing or diversion of these streets. 

The board of experts recommends that above 14th 
St. the two express tracks be carried along Broadway 
in a tunnel in the rock, so as to avoid disturbing 
the surface of the street between 16th and 25th Sts., 
and that four tracks be constructed along Fourth Ave. 
to 28d St., and thence two tracks for local service 
through 23d St. and under Madison Square to 25th 
St., above which point the regular four-track system, 
as previously described, would be resumed on Broad- 
way. 

For the east side line the board recommends the 
construction, from 23d St., of four tracks under 
Fourth Ave. to 42d St., and thence under the Grand 
Central Station with two tracks to 97th St., and 
thence by a two-track elevated structure to Mott Ha- 
ven, a point where the existing lines of travel may be 
easily made to converge. 

In addition to this route, the board of experts recom- 
mends that two tracks shall be constructed in tunnel 
under 424 St., or one of the adjacent streets, to a con- 
nection with the west side route heretofore recom- 
mended on Broadway, thus affording an independent, 
as well as a connecting rapid transit route for 
through trains between the west and east side lines. 
In time this tunnel may be extended west, so as to 
connect with the tracks of the New York Central Rail- 
road now existing along the river front. 

The cost of the line thus recommended above 23d St., 
on the east side, including the 42d St. line as far west 
as Broadway, will be $12,025,166, thus effecting a saving 
of about $10,000,000 on the estimated cost of the east 
side line as proposed by the chief engineer. 

‘The total cost of the lines herein recommended, includ- 
ing an allowance of 10% for terminals and side tracks, 
will amount to $42,063,721, in lieu of the sum of $56,- 
870,000, cost above estimated. 

We suggest also a two-track elevated extension from 
the Fourth Ave. line westward on one of the streets 
just north of Central Park to a point near Sixth Ave., 
and thence northwardly through the blocks to the Har- 


lem River. The length of this line would be 
mately two miles, and its cost, assuming tlh: 

paid for right of way through the blocks to be <,, 
per lot, w.ll be approximately $2,500,000. 1) 
serve a district capable of dense population, w) 
now entirely without means of rapid transit, | 
table hereto annexed the cost of this line is ), 
cluded, as it does not form an essential part of ¢) 
tem. 

The board of experts calls attention to the fact ; 
is perfectly feasible and will ultimately be desir.), 
extend the west side line from 185th St. by a two 
elevated structure to Kingsbridge, where conn« 
may be made with the main line of the New 
Central R. R. The cost of this extension is ext); 
at $1,500,000. 

In like manner it is proper to note that the eas: 
line can be extended from Mott Haven to any desi 
points in the annexed region whenever the mea), 
quired to defray the cost of construction shall be 
vided by law. 

It is suggested that it wou!d be desirable to secur: 
extension of the New York Central R. R, tracks ; 
the North River front below 59th St., by an ele, 
structure, so as to be made available for the move 
of freight as well as passengers along the wharf { 
thus relieving the crowded trattic of the streets, y \ 
is now the cause of unnecessary expense and of «\ i, 
vexatious delays as to drive business out of the ©): 
and compel its transaction in other places where the /. 
cilities for trans-shipment are adequate for the « 
vice. For the creation of this exterior line it wil! , 
be necessary to resort to the funds of the city, wi. 
shoud be used exclusively, so far as may be necess..\ 
to secure the rapid transit facilities required for 
movement of passengers. 

Having thus, after an exhaustive examination of 
plans, and after a process of careful differentia: 
recommended a rapid transit system independent of 4); 
existing routes, which can be executed within the lin): 
of cost prescribed by the act, the board of experts fev, 
that it would not obey the mandates of the commissiv 
without pointing out the fact that no immediate relict 
for the existing congestion of travel will be provided |) 
the recommendations hereinbefore submitted. The 
cess of construction will necessarily be slow at the bes: 
and many unforeseen impediments, legal and accidents 
may be expected to interfere with the early completion 
of an undertaking of Such great magnitude and difficu ty. 
Moreover, unless a responsible bidder shall be found f. 
the franchise and contract, the undertaking must, |) 
the terms of the act, necessarily be abandoned. Cov 
struction by the city itself is not contemplated by th, 
act. 

Hence, the board of experts have been led to con 
sider whether an early increase in the facilities for rapid 
transit can be secured by other agencies pending th 
construction and completion of the proposed new svste 
of transit. 

The board then takes up the question of increas 
ing the facilities of existing lines. It says that rapi| 
transit on the existing surface lines is out of tle 
question, but that the lines of the Manhattan Ele 
vated system might be so altered as to give a great 
improvement on existing service, and that the com- 
mission has authority to compel such alterations. 
The Manhattan Company's charter obliges it to 
furnish rapid transit, but at present its local trains 
make only 12 miles an hour, including stops. Rap: 
transit, in the view of the commission, means 4 
speed of, at least. 25 miles per hour, including stops 
As the quickest means of providing real rapid transit, 
the board recommends that the Manhattan Elevate! 
be required to construct a third track on each of its 
lines for express train service only. The east side 
and west side lines would then be operated as sep 
arate systems. In the morning hours the express 
trains would run south on Third and Sixth Avenues 
and north on Second and Ninth Avenues. In the 
afternoon they would move in the reverse directio. 
As the Sixth and Ninth Ave. lines unite at 53: 
St., from that point north two additional tracks, in- 
stead of one, would be necessary. The board points 
out that this change would involve the rebuildin« 
and strengthening of the existing elevated structure~ 
at many points. 

If these improvements should be made, the boar! 
further recommends that electric motors be substi 
tuted for the steam locomotives on all the elevate:| 
lines. By this improvement, the commission be 
lieves, the speed of local trains could be increase! 
to 17 miles per hour, including stops. The repor' 
then continues as follows: 

Objection may be made to the immediate introduction 
of real rapid transit upon the Manhattan system, on the 
ground that the new routes hereinbefore recommended 
may be less attractive to bidders, and’ therefore the con- 
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-truetion of an independent system may be indefinitely 
» stponed. The board of experts believes, however, that 
fore the new system can be put in operation, the in- 
rease in traffic will be fully equal to the ultimate ca- 
pacity of the Manhattan system and of the new lines 
«nmbined. 

rhe conclusions at which the board of experts have ar- 

ved may therefore be briefly summed up as follows: 

1. That the provisional line approved by the rapid 

ansit ¢€o jon may be regarded as impracticable, 

ause its total cost wil exceed the limit of $50,000,- 
ov imposed by the rapid transit act. 

» That the route and plan of construction may be so 
woditied, however, as to bring the cost within the limits 

the act, a8 Will appear in the table hereto annexed, 
ind still provide for a rapid transit route independeni 
any existing eystem both upon the west side and 
ipon the east side, coming together at Union Square, 
ud running thence by a trunk line through Elm St. to 

i.e City Hall Park, and thence by Broadway to the 
south Ferry upon the line heretofore approved by the 

ymission. 

3. That the cost of construction can be largely re- 
duced if an arrangement can be made with the New 
York Central R. R. Co. for the construction of the 
east side line above 14th St. But if no such arrange- 
nent can be made, it will be perfectly practicable to 
construct the line as an independent route, without in- 
terfering in any way with the tracks now occupied and 
being constructed by the railroad company. 

4. That the present condition and growth of busi- 
ness In this city require that all possible routes which 
may be made to afford rapid transit movement should 
be utLized, and with that view, the Manhattan system, 
the New York Central system, and the New York & 
New Haven R. R. system should all. as far as possible, 
be required to enlarge the means of transportation for 
passengersas well as for freight, so that the congestion 
which. now. seriously interferes with the growth of 
business and the value of property shall be reduced 
to a minimum. 

5. Wherever practicable, the use of viaducts adapted 
for high-speed trains, instead of subways, is recom- 
mended, 

6. It is recommended to use a form of construction 
for subways and viaducts that will allow of the con- 
struction at first of two tracks only, where desirable, 
because trains composed of cars equipped with electric 
motors ean be run at a speed of 17 miles per hour, 
with station 1,500 ft. apart: or at 2 speed of 25 miles 
per hour with stations half a mile apart, and with 
this kind of motor, trains containing more than_five 
cars ean be run at the maximum speed, thus making 
the traffie capacity of two tracks, with electric trac- 
tion, very much greater than that of the present ele- 
yated roads with steam power. 

7. The following described route and number of 
tracks for-present construction are recommended (see 
accompanying table): 

Two-track subway from South Ferry to Citv Hall 
Park. under Broadway. with loops at Battery and 
City Hall Parks. 

Four-track subway from City Hall Park, under Elm 
St. and Lafayette Place, to 14th St. 

Two-track subway in rock tunnel under Broadway 
from 14th St. to 2%th St.. for exnress trains, to be 
huilt without breaking surface of Broadway. 

Four-track subway under Fourth Ave. from 14th St. 
to 234 St., and two-track snbwav under 28d St. to 
Broadway for the local trains, joining the express 
subway at 25th St. 

Four-track subway under Broadway from 25th St. to 
92d St., to be constructed on different levels at least 
as far as 34th St. 

Four-track structure. mainly viaduct (with subway 
under Morningside Platean). along the Boulevard and 
11th Ave. from 92d St. to 185th St. 

Four-track subway under Fourth Ave. from 23d St. 
to the Grand Central Station. 

Two-track subway under Fourth Ave. from the 
Grand Central Station to 97th St. 

Two-track viaduct along Fourth Ave. from 97th St.. 
thence crossing the Harlem River to Mott Haven. 


The length and cost of viaduct and subways are as 
follows: 


Length of subways ............. 13.91 miles 
- Ts cesaccsises Gi | 


Total length ...................18.88 miles 
(MI pass bemki a tines cece <* : $42,063,721 


These figures are based upon the estimates of the 
chief engineer of the rapid transit commission here- 
tofore approved as reliable, and include the con- 
struction of the railway and stations, reconstruction 
of sewers, restoration of the street surface, interest 
on cost during construction, with an allowance for 
contingencies, and an allowance of 10% for shops, 
storage tracks, terminal yards, etc., but no allowance 
for the expenses of administration and engineering, 
which by the act are not a charge upon the fund. No 
account has been taken of the cost of property, prop- 
erty rights, or damages to abutting property, but the 
difference between the estimate of the cost of the 
modified lines and the fund contemplated by the act 
ought to be sufficient to cover such expenditures. 
Abram 8S. Hewitt, O. Chanute, Thomas C. Clarke, 

Wm. H. Burr, Chas. Sooysmith, Board of Experts. 








The report of the Massachusetts Board of Railroad 
Commissioners for the year ending June 30, 1894, shows 
that no additions were made to the mileage, but that 
the total was reduced 1.37 miles by realinement and 
remeasurement, so that there are now 2,118 miles of 
railway and 4,210 miles of track, exclusive of side- 
track. There were 15 train accidents, in which 9 passen- 
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Route. Via. 
South Ferry to City Hall.............. Broadway 
OT Ss AR I ae New Bim St. 
WE, Ss dus cs ca: co Fourth Ave. 
See me SP ee SU in weceacee Broadway. 


23d St. to 235th St. 


East side 


ok EA err Fourth Ave. 
44th St. oe = - 


ee Ser vn is brane ct cdends 


- 42d St. 


Add 10% for terminals and side tracks. . 
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Subway, Viaduct, Estimated 


Tracks miles miles. cost 

2 1.00 alas $2.20),.000 
: L.SO a 6,200,000 

2 express mM SOS 500 
4 .44 ae 1,200,320 
2 24 a dig 465, 500 
+ 5.59 2.65 15,235,460 
4 1.03 ‘ne 
2 2.67 2.32 
2 Mw 


13.91 4.97 








gers, 7 employees and 2 trespassers were kiled, and 
49 passengers and 26 employees were injured. The 
total nunyber of persons reported as killed or injured 
was 1,114 (337 less than in the preceding year), of 
whom 232 were fatally injured. The total number of 
persons injured at grade crossings was 65, of whom 7 
were killed and 17 injured at crossings protected by 
gates or flags, while 12 were killed and 29 injured at 
unprotected crossings. This is rather better than the 
average for the last 10 years, which was: At protected 
crossings, 23 kiled and 32 injured; at 
crossings, 25 killed and 30 injured. The total number 
of protected grade crossings of railways and highways is 
1,085, and of unprotected crossings, 1,088. The greatest 
progress in automatic coupler equipment has been made 
by the Baston & Albany R. R., which has already 83.5 
of its freight cars equipped with the M. C. B. couplers, 
as against 65° in 1892. ‘The other roads are comprura- 
tively far behind. In the air-brake equipment of 
freight cars, the Boston & Albany R. R. is again in the 
lead, having nearly 45% of its freight cars so equipped. 
The Fitchburg R.R. stands next with about 18%, and the 
New York & New England R. R. purchased 1,200 new 
cars equipped in this way, these cars being about 20 
of its total equipment. During the year, 334 miles of 
track were laid or relaid with steel rails, as against 290 
miles the year before—making the whole length of track 
now laid with steel 5,906 miles. 


unprotected 





The report of the Manhattan Elevated Railway for 
the quarter ending Dec. 31, 1894, shows a loss of 9,957,- 
S00 passengers as compared with the same quarter of 
1893. The net earnings on the stock were 1.69% agains 


> 


3% in 1893, and the total for 1894 was 6.11%. The 
total earnings in 1893 were $10,994,049 against $9,550, 
941 in 1894. To the competition of the new cable 


roads the greater part of this loss is ascribed. 


APPORTIONMENT OF EXPENSE, GRADE- 
CROSSING REMOVAL, AT BUFFALO, N. Y. 

The elimination of grade crossings in the city of 
Buffato, N. Y., has been under consideration by the 
railways and the city authorities for several years, 
but it is only recently that anything definite has 
been decided upon as to the apportionment of the 
expense, owing to the number of interests involved 
and the enormous expense consequent upon the 
magnitude of the work, a general review of which 
was given in our issue of Oct. 29, ISS7. We are in- 
debted to Mr. Walter Katte, M. Am. Soc. C. E., 
Chief Engineer of the New York Central R. R., for 
the accompanying table, showing the apportionment 


———— = — 





t pz. 

E ok 

® “23s 

¥ 5RoF 

os m=Ss 

o “> 
Ss Be £3 
& oO 
Location. 

Terrace and Main Sts. Open cut.* Railway. 
Washington St. ...... Bridge. =e , 
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Louisiana St. ........ " ” 20.20 8. 
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* Beam tunnel and Pearl St. foot-bridge. 





Buffalo Grade-Crossing Improvement; New York Central R. R. 


Railway companies concerned and pro- Approaches to be contracted 
r—portion of cost to railways and city— 





of expense between the city and the different rail 
way companies for the elimination of the grade 
crossings on this company’s lines, as provided for in 
a contract dated Nov. 30, 1894. 


ANNUAL MEETING OF IOWA SOCIETY OF 
CIVIL ENGINEERS AND SURVEYORS. 
The seventh annual meeting was held in the rooms 
of the Board of Trade, Dubaque, Ia., Jan. 16, 1805 
with the president, William Steyh, in the chair. The 
reports of the secretary, treasurer and executive com 
mittee showed that notwithstanding the hard times the 
society is in a healthy and flourishing condition. The 
president's address was a review of the work of the 
society for the past year, particularly in the matter 
of the good roads problem, showing the reasons for 
the failure to secure the desired results both in legis 
lation and in practice. Prof. C. D. Jameson, of the 
Iowa State University, then gave a description of the 
methods employed at the university in making tests 
of cements and also in testing paving brick, employ 
ing in the latter case a machine of very simple con 
struction, but which, it is thought, gives results very 
much nearer like those obtained in actual practice 
than the usual rattler tests. A paper on “Shore Pro 
tection,’’ by C. R. Allen, City Engineer of Otturawa 
described the methods employed in controlling the eur 
rent and stopping bank erosion of the Des Moines 
River at that place. Other papers were read on vari 
ous topics, among which were the following: “Shaft 
Sinking," by J. T. Beard, Ottumwa: “Education for 
Engineers,”’ by Prof. Higgins, of Des Moines: “Build 
ing Stones of Iowa,’ by Wilkes Williams, of Postville: 
“Street Grades,’’ by Wm. Steyh, of Burlington: “The 
Deep Well at Glenwood,’ by Seth Dean. The follow 
ing officers were elected for the current year: Presi 
dent, Prof. L. Higgins, Des Moines; Vice-President. € 
R. Allen, Ottumwa; Secretary and Treasurer, Seth 
Dean, Glenwood; Directors, Eugene Anderson, Du 
buque, and Wm. Steyh, Burlington. The place for 
holding the next annual meeting will be determined 
later by a letter ballot of the members. An excursion 
to many places of interest to engineers was arranged 

by the resident members of Dubuque. 


ANNUAL MEETING OF THE CANADIAN 
SOCIETY OF CIVIL ENGINEERS. 

The annual meeting of this society was held in Mon 
treal, Jan. 24 and 25. On the first day there was an 
excursion to the power house of the Montreal electri: 
railway, the water-works pumping station, and the 
works of the Dominion Bridge Co., Dominion Wire 
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WEATHER TABLE FOR DECEMBER, 184. (Furnished to Engineering News by the Department of Agriculture.) 
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i Wind. ~ Precipitation—rain or 
Temperature. (Deg. Fahr.) | ¥ejocityin miles Direction| melted snow—inches, 
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tones: ee cet eae Ee 
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| Louisville, Ky....... 39.6 69 3 66 8.4 2 | N | 5.18 1.59 12 
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Mfg. Co., Dominion Wire Rope Co., and the Mon- filtration, practically all of which have been described 


treal Wheel & Pipe Founding Co., lunch being served at 
the bridge works. In the evening the annual dinner was 
held at the Windsor Hotel. 

At the meeting on Jan. 25, the annual report was read 
and the financial etatement showed an income of $4,243 
and expenditures of $3,352. The announcement was 
uade of the award of the Gzowski medal to Mr. H. 
J. Perley for his paper entitled “‘A Cubic Yard of Con- 
crete.’ After same discussion on the subject of “Pro- 
fessional Status,"’ the following resolution was adopted: 

That the committee on professional status be con- 
tinued and shall obtain from the membership its opin- 
ion as to the desirability of obtaining close corporation 
powers, and if the membership support the opinion, 
then the committee shall forthwith proceed to the work 
of formulating bills of incorporation from the several 
legislatures for submission to the council, and that the 
council be authorized to furnish them any legal advice 
necessary and that the report be sent vo the council 
when ready. 

At the evening session, at McGill University, a 
diploma conferring honorary membership was presented 
to the Governor-General, Lord Aberdeen. Prof. H. T. 
sovey then read a paper on “The Strength of Douglas 
Vir, Red Pine, White Pine and Spruce,”’ and practical 
tests were shown on the Wicksteed testing machine. 

The following officers were elected for the ensuing 
year: President, ‘Thomas Monroe, Coteau Landing; 
First Vice-President, Herbert Wallis, Montreal; Sec- 
ond Vice-President, Martin Murphy, Halifax; Third 
Vice-President, W. T. Jennings, Toronto; Treasurer, 
K. W. Blackwell; Secretary, Prof. McLeod; Librarian, 
William MeNab, _ 


ANNUAL MBETING OF THE ILLINOIS SO- 
CIETY OF BPNGINEERS AND SURVEYORS. 
The tenth annual convention of the society was held 

at Monmouth, IL, Jan. 23, 24 and 25, with about 40 
members and visitors in attendance. Owing to the 
large number of papers and topics provided by the 
programme, some of the less important were read only 
by title or in brief abstract. Most of the strictly en- 
gineering papers, however, received full attention, care 
having been taken in arranging the programme to 
group the papers and discussions on allied topics, so 
that a member could easily consider the entire group 
in a single discussion. The advantage of this arrange- 
ment was evident in the facility with which the large 
amount of work laid out for the convention was dis- 
posed of. 

The convention was opened Wednesday evening with 
an address of welcome from Mr. J. R. Manna, Vice- 
President of the Monmouth Mining & Mfg. Co. The 
report of the Secretary, Jacob A. Harman, showed a 
large accession of new members during the year, with 
the finances of the seciety in a much improved condi- 
tion. This session was devoted almost entirely to the 
reading of papers on land surveying and the discussion 
of land surveying laws and allied subjects. Perhaps 
the most important thing brought out in this discus- 
sion was the fact that a law requiring the licensing 
of surveyors is being pushed in the State Legislature 
by the officers of the State University. 

On Thursday the work of reading papers was re- 
sumed with a paper on “Purification of Sewage by 
Intermittent Downward Filtration,”’ by Prof. A. N. 
Talbot, University of Illinois. This paper was a gen- 


eral summary of recent practice and experiments in 


in this journal. The discussion was opened by Mr. D. 
W. Mead, of Rockford, who urged careful attention to 
sewage and water purification by tne smaller cities and 
towns, and advised the adoption of underground 
sources of water supply whenever possible. Next 
eame a brief and very general paper on “Preservation 
of Ail Sources of Water Supply from Sewage,’’ by Mr. 
R. E. Orr, of Evanston, and a concise and well- 
written paper on “Comparisons in Practice of the Me- 
tric and English Systems of Weights and Measures,’’ 
by Mr. A. Lagron, of Freeport. There was a short 
discussion of this paper which was followed by a 
formal discussion of the topic, “Effect of Size and 
Grade of Sewers, and the Distance Away from the 
Tank, upon the Efficiency of Automatic Flush Tanks 
for Flushing Sewers.’’ Much of this discussion was 
irrelevant to the subject, and very little information 
of value was brought out. Prof. A. N. Talbot stated 
that in some crude experiments made by him he found 
that with an 800-gallion tank and a low-grade, 10-in. 
sewer there was 3 ins. of water 2,000 ft. from the 
tank and 2% ins. of water 4,000 ft. from the tank. 
The current was a little greater than what the grade 
would call for, using the ordinary formula. Mr. Dabney 
H. Maury, Jr., Supt. Water-Works, Peoria, suggested 
that in many cases the efficiency of flush tanks might 
be largely added to by arranging for the simultaneous 
discharge of a number, so that the greater volume of 
water coming from the laterals would serve to some 
extent to flush the mains as well as the laterals. 

The first business at the afternoon session was the 
consideration of proposed amendments to the consti- 
tution of the seciety. These amendments provided for 
a larger executive board and some changes facilitating 
the election of members, and were all adopted. The 
paper following was by Prof. Ira O. Baker, University 
of Illinois, on “‘Engineering Education at the Univer- 
sity of Illinois,”’ which resolved into a vigorous ex- 
tempore address upon the standing and dignity of en- 
gineering as a learned profession and the duty which 
the engineer owed his profession in insisting upon a 
recognition of this standing. Prof. Baker’s address 
was followed by a paper on “How Ottawa, IIL, Ob- 
tained a System of Water-Works,’”’ by Mr. N. E. 
Stucker, City Engineer. We shall give some of the 
details of the pipelaying of this system in a future 
issue. Mr. C. ©. Stowell, City Engineer, Rockford, 
then read a very complete historical paper upon the 
“Rockford Water-Works System.’’ The covered reser- 
voir built for this system was described and illustrated 
in our issue of Feb. 22, 1894. These papers were fol- 
lowed by a general discussion of the “Cost of Pump- 
ing Water from Wells to Reservoir,’ in which the air- 
lift pump came in for considerable attention, As we 
expect to give exact figures of the experience with this 
pump in several of the towns mentioned, the facts 
brought by the discussion will be postponed until 
that time. The session closed with the election of the 
following officers for the ensning year: President, 
Daniel W. Mead, Rockford; Vice-President, P. C. 
Knight, Pontiac; Executive Secretary, Jacob A. Har- 
man, Peoria; Recording Secretary, C. A. Miller; 
‘Trustees, S. S. Greeley, Chicago; A. N. Talbot, Cham- 
paign; J. H. Burnham, Bloomington. : 

The evening session was devoted for the most part 
to a paper on “Brick Pavement Construction,” by 


purifying both sewage and water by this process of Mr, A, D. Thompson, of Peoria, Ill., and the discussion 
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of the several topics relating to this subject. Tio 
paper, which was quite long, recommended the , t 
small-size bricks in preference to blocks, and \...,.. 
the necessity of complete tests of all materials ... 
pecially the brick and cement, when a concrete ; 
dation was used. The tests for the brick s)}, 
comprise a test for absorption, for transverse str, 
and for abrasion, while the tests for cement s})\); 
be for fineness, setting, tensile strength and check 
For filling between the joints, sand was consi, 
preferable to grout or the various forms of m.«; 
Especial stress was laid upon the necessity for . 
plete and detailed specifications. 

The discussion of this paper was opened by Prot | 
©. Baker, who took up the questions of xijy, 
bricks and the character of the joint-filling especi, 
He considered that the large size bricks, say 4. 5 
ins., had two advantages: (1) they could be laid fas. 
or rather the pavement could be laid faster whey 
ing large bricks, and (2) they gave fewer joints. « 
the othe hand, large bricks had the disadvantag:« 
(1) being more costly to burn, and (2) the rejected |); 
could not be used for building. As for the join: {i 
ing, this was made (1) to strengthen the paves 
by giving the brick lateral support, and (2) to ren, 
the pavement impervious to water. Sand was 
best filling. Grout was objectionable, because, wy )o<. 
exceeding care was taken, it only filled the upper j.. 
tion of the joint. There was something of the ss.) 
objection with pitch and other masties.  Regardinc 
foundations, he considered concrete the ideal found, 
tion, where the circumstances and traffic would w.): 
rant it, but he believed that in many places a gray. 
or broken-stone foundation, with a sand cushion) 
served all purposes. 


Mr. Jacob A. Harman stated that concrete hid bev 
adopted in Peoria because he considered it the mos: 
durable form of foundation. In respect to the sand 
cushion, he had been using a 2-in. layer, but observa 
tion had made him think that this was too much, ani 
the specifications for the present year called for 1 in 
of sand on top of the concrete. A 4x5 12-in. brick 
was too large. The 244x4xS8-in. bricks now used in 
Peoria were about the right size, and were easily man 
ufactured, and besides enabled the seconds to be soli 
for building purposes. The absorption which a good 
brick would stand, depended upon the chemical com 
position of the clay from which the brick was made 
Bricks made from some clays would have an absorp 
tion of 3%, and be good for paving purposes, while 
from other clays an absorption of 14%% was too great 
One of the greatest faults of paving brick, as now 
made, was the presence of laminations. Manufac 
turers seemed to have made little progress in cor- 
recting this fault. 

Mr. W. S. Purington, of the Purington Paving 
Brick Co., Galesburg, IL, stated that from a manu 
facturer’s point of view the one thing needed was « 
uniform specification regarding size of paving brick. 
Hardly any two specifications were alike in this re- 
spect. He believed that within a few years engineers 
would come to the belief that an absorption of 3° was 
perfectly allowable. The abrasion tests now made 
were of little value, from the fact that they were 
seldom uniformly conducted. It was seldom that one 
abrasion test could be compared with another. 

Mr. D. W. Mead contradicted the statement that 
pavment could be laid faster with large than with 
small bricks. Large bricks were more difficult to han- 
dle, and tired the men sooner. Concrete was undoubt- 
edly the ideal foundation, but, at the same time, a 
cheaper foundation was all that some cities could 
afford, and in many cases was all that was necessary. 
He regarded a 2-in. cushion of sand as better than 
any less thickness. 


The Friday morning session was devoted to reading 
several of the papers left over from the preceding 
sessions, and the completion of unfinished business. 
In the afternoon a visit was made to the sewer-pipe 
manufactory of the Monmouth Mining & Mfg. Cv., 
located some distance out of town. This is claimed to 
be one of the most complete plants in the West for 
the manufacture of sewer pipe. The material used 
is a mixture of surface clay and underground clay, 
mixed in about equal parts, and is claimed to give an 
unusually strong pipe. All material is obtained on 
the company’s own property, in the near vicinity of 
the mills, the river clay being taken from a depth of 
about 90 ft. Nearly 45 acres of ground is covered by 
this mining work. From the mines the material 
passes through the mixers, pressure cylinders, dies, 
and drying rooms, in the usual manner. Perhaps the 
most noticeable feature of this process is the extent 
to which conveying machinery is used for handling the 
material. The kilns are 12 in number, and each is 
placed under an independent building. Coal is used 
for firing the kilns. In connection with the sewer- 
pipe factory, this same firm operates a large stoue- 
ware pottery, The officers of the company are: Wo. 
Hanna, President; J. R. Hanna, Vive-President, and 


C. C. Merridith, Secretary and Treasurer, 
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Mr. Maurice Hillman, formerly City Surveyor of 
Atlantic City, N. J., died in that place Jan. 27. 

Mr. Henry Epping, of the firm of Epping, 
& ©o., Pittsburg, Pa., 
died off Jan. 22. 

Mr. 
Vower Co., 


Carpenter 
manufacturers of steam pumps, 


Clement Gould, President of the Gas Engine & 
of New York city, died Jan. 17. 
born in Massachusetts ia 1842. 

Mr. Joseph A. Eno, of Newark, N. J., inventor of the 
Eno rail joint and other devices, died Jan. 28. He was 
born at Plainfield, N. J., in 1836. 


Mr. Foree Bain has removed his offices to 1657 The 
Monadnock, Chicago, where he will continue a general 
practice as electrical and mechanical engineer. 


Mr. Samuel B. Jones, of Fredonia, N. Y., who died 
recently, was at one time Superintendent of the Men- 
phis Division of the Louisville & Nashville R. R. 


Mr. C. A. Schenck has been appointed Manager of 
the National Water Tube Boiler Works, of New Bruns- 
wick, N. J., succeeding the late Mr. W. E. Kelly. 

Mr. George Evener, of Coal Valley, Ill., who died Jan. 
21, at the age of 83, was formerly a railway contractor 
and built part of the Rock Island & Peoria R. R. 


Mr. ‘Thomas Slater, an engineer formerly in the 
ploy of the Department of Public Works, New 
city, died at Port Richmond, Staten Istand, N. Y., 
2u, 

Mr. L. C. Heywood, Town Engineer of Lincoln, R. 
I., for the past 18 months, died on Dee. 12. Mr. Wm. 
. Keene was appointed on Jan. 18 to fill the vacancy 
thus caused. 


Mr. Olaf KR. Olsen, proprietor of the Indianapolis 
Machine & Bolt Works, Indianapolis, Ind., died Jan. 
25. He was born in Denmark in 1849 and came to 
this country in 1873. 

Capt. Carl F. Palfrey, U. 8S. Engineers, 
ieved from duty under the orders of Col. 
and will proceed to Milwaukee, Wis., 
Major James F. Gregory. 

Mr. Darius N. Payson has been appointed Deputy 
Superintendent of Streets at Bostou, Mass., vice Mr. 
Charles R. Cutter. Mr. Payson is a member of the 
tirm of Payson & Co., paving contractors. 


Mr. Wesley Wentworth, Manager of the Haverhill, 
Merrimac & Amesbury Electric Ry., has resigned to 
accept the position of Assistant Manager of the Lowell 
& Suburban Ry., at Lowell, Mass. 


Mr. Thomas Dolan, who has been elected the first 
President of the new National Association of Manu- 
facturers, is Vice-President of the Cramp Ship & En- 
gine Building Co., of Philadelphia, I’a. 


Mr. Samuel W. Armistead, Naval Constructor, U. s, 
N.. died at Mare Island Navy Yard, Oal, Jan. 28. He 
was struck by a parting hawser at the delivery of the 
“Olympia” to the Government, and received injuries 
which proved fatal. 


Prof. E. J. De Smedt, of New York city, died Jan. 25, 
at the age of 74. He was well known in connection 
with his patents on asphalt paving and was for some 
years chemist and inspector of asphalt and cement 
for the District of Columbia. 


Mr. B. Thomas, President and General Manager of 
the Chicago & Western Indiana R. R., and Belt R. R. 
of Chicago, has been elected Chairman of the General 
Managers Association of Chicago, viee Mr. E. St. 
John, resigned. 

Mr. William O. Webber, M. Am. Soc. M. E., of 
Boston, Mass., has severed his connection with the 
Henry R. Worthington Co., and opened an office in the 
Mason Building as consulting engineer, paying special 
attention to the economy of steam power plants. 


He was 


el- 
York 
Jan. 


will be re- 
O. M. Poe, 
and relieve 
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Mr. H. M. Perry, Foreman of the Car Department 
of the Cincinnati Southern Ry. shops at Ludlow, Ky., 
has accepted the position of Manager of the Madison 
Car Works, at Madison, Ill. He was formerly Super- 
intendent of the United States Rolling Stock Co. 


Mr. Franklin Darracott, civil engineer and for the 
last 15 years President of the Nason Manufacturing 
Co. of New York, died on Jan. 24. Mr. Darracott was 
born in Boston, in 1821, and as engineer surveyed the 
line for the Boston & Albany Ry. and otherwise 
practiced this profession for some years. 


Mr. C. D. Slocum, Assistant Engineer of the Safety 
Car Heating & Lighting Co., of New York city, was 
killed on the Pennsylvania R. R. at Marion, N. J., 
on Jan. 23. Mr. Slocum had with the Safety 
Car Heating & Lighting Co. for four years, and had 
for some time been in charge of the company’s elec- 
trical department. 

Mr. H. D. Bush, M. Am. Soc. C. E., of Portland, 
Ore., has finished the construction of the Bull Run pipe 
line for that city (on which work he was engineer and 
superintendent for the contractors), and under 
taken the erection of the large steel gates for the 
government locks at the Cascades of the Columbia 
River. These gates are furnished by the Maryland 
Steel Go., to the general contractors, J. G. & J. N. Day. 


Sir Edward Leader Williams, M. Inst. C. E., Chief 
Engineer of the Manchester Ship Canal, has resigned 
from active connection with the works, but will retain 
the title of Chief Engineer, and will continue to advise 
the company on all matters relating to engineering, 
and, in particular, will take charge of all arbitrations 
and disputes in which engineering questions are in 
volved. Mr. W. H. Hunter, Principal Assistant Engi- 
neer for many years, will have control of the execu- 
tive work. 


Lieut. Robert B. Dashiell, U. S. N., will, it is said, 
leave the service in April, and enter the employ of 
the Cramp Ship & Engine Building Co., Philadelphia, 
Pa. He graduated from the Naval Academy in 15883, 
and has been in charge of the Indian Head proving 
grounds for some time, but was detached from this 
duty in August, 1893, to join the “‘New York.’’ Dur- 
ing his ordnance duty he invented many devices of 
value to the service, notably a breech mechanism for 
rapid fire guns, which has been adopted by the service. 


Mr. A. T. Hay, who died at Burlington, Ia., Jan. 22, 
at the age of 69, was the inventor of what is known as 
the Hay steel, which was used in the construction of 
the first steel bridge over the Missouri River, at Glas- 
gow, Mo. A span of 314 ft. fell when nearly com- 
pleted, owing to the falseworks being carried away by 
ice, and the steel developed excellent quality in the 
test of this fall, as recorded in the Trans. Am. Inst. 
Min. Engrs., 1879, Vol. VIL, p. 393. The steel was 
manufactured by the Edgar Thomson Steel Co. by the 
Bessemer process, and rolled to shapes by Hussey, 
Howe & Co. and Andrew Kloman. 


Mr. Henry Brevoort Renwick, engineer and expert 
in patent cases, died in New York on Jan. 27, aged 
78 years. Mr. Renwick was the eldest son of the late 
Prof. James Renwick, of Columbia College, and a 


been 


has 


brother of James R. Renwick, the architect, and 
Edward B. Renwick, also a well-known authority on 
patents. Mr. H. B. Renwick was for a long time an 


examiner in the U. 8. Patent Office; was the first U. 
S. inspector of steamers at the port of New York, and 
was engaged in a number of the national engineering 
works in this neighborhood, including the construction 
of the breakwaters at Sandy Hook and Egg Harbor. 
He was also connected with the government survey to 
fix the boundary lines betWeen Maine and New Bruns- 
wick, 

Mr. Rudolph Eickemeyer, of Yonkers, N. Y., inventor 
of the Eickemeyer electric motor, died at Washington, 
Db. C., Jan. 23. He was born in Bavaria, and in 1850 
came to this country. In 1854 he went to Yonkers 
and established a machine shop. He invented several 
machines used in the manufacture of hats. For sev- 
eral years he gave special attention to electrical work 
and invented dynamos and motors and a form of arma- 
ture winding which have been extensively used, the 
motors having been applied to passenger elevators and 
ear-lighting plants. Mr. Eickemeyer and Mr. Stephen 
D. Field invented an electric railway system which 
was purchased by the General Electric Co. 
designed alternating current apparatus. 
of the Committee of Fifteen 
Common Council Sept. 9, 1872, to consider the 
introduction of water into Yonkers. The Board 
of Water Commissioners was organized in 1873, 
and Mr. Eickemeyer was one of the first Commis- 
sioners. On May 6, 1881, he was elected President of 
the Board, which office he had since held. 


Mr. J. Wolfe Barry, C. B., M. Inst. C. E., the engi- 
neer of the Tower Bridge, in London, iately made a 
claim upon the Bridge House Estates for some addi- 
tional remuneration in connection with his services as 


He also 
He was one 
appointed by the 


~ 
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engineer. xtra work required upon the bridge 
siderably increased the original estimated cost of 
structure, and hence lengthened the time of completion. 
This threw upon Mr. Barry much addit 
for assistant engineers, superintendents, 
works, and He considered that, for 
services and money out of pocket, he 
entitled to $83,250 in addit 
After some friendly discussion he was 
in full of all claims, and he 


econ 


the 


ional expense 
clerks of the 
others. extra 
was strictly 
on to the stipulated sum. 


awarded $60,000 


has consented to act as 

consulting engineer of the bridge for ‘three years 
without pay. 

Col. Horace Scott, of Louisville, Ky., died Jan. 24 

He was born in Halifax, Vt., in 1826, and began his 


railway service as a 


switchman on the Connecticut 
Valley R. R. In 1864 he was Superintendent of the 
Fairhaven R. R., with office at New Bedford, Mass 


and in 1865 he accepted the position of General Super 
intendent of the Jeffersonville, Madison & 
olis R. R. In 1874 he was elected 
Union R. R. Co., at Indianapolis, 
entrance to the Union station in 
also Vice-President of the 
Louisville Bridge Co., 
Stockyards Co., of Indianapolis. 
vania Co. had bought 


Indianap 
President of the 
which controlled the 
that city. He was 
Belt R. R.; President of the 
and Vice-President of the Union 
After the 
the J., M. & L. road, Col. Scott 
continued as General Superintendent for a couple of 
years, but resigned in 1879. Then he built the Colum 
bus, Hope & Greensburg R. R., now part of the Cleve 
land, Cincinnati, Chicago & St. Louis Ry., and threat 
ened to parallel the J., M. & LR. R. between Jeffe: 
sonville and Columbus, Ind., but later he ceased his 
epposition. In 1882 he formed a partnership with 
John Lyle, editor of the Columbus (Ind.) ‘Democrat. 
and they built a railway in Florida 


Pennsy| 


. and also a branch 








of the Louisville & St. Louis Air Line to Cannellton. 
ud. Other railway enterprises were engaged in by 
them, but they did not prove successful. Col. Seott 
Was at one time a very rich man, but it is understood 
he died poor. 7 
ENGINEERING SOCIETIES, 
COMING TECHNICAL MEETINGS. 

ENGINEERS’ CLUB OF PHILADEVJUVHIA. 

Feb. 2. Secy., L. F. Rondinella, 1122 Girard St. 
CIVIL ENGINBEKS’ SOCIETY of st. raul. 

Feb. 4. Secy., C. L. Annan, City Engineer's Office 
ENGINEERING SOCIETY OF WESTERN NEW YORK 

Feb. 4. Secy., Geo. BR. Sikes, Buffalo, N. Y, 
WESTERN SUCIELTY OF ENGINEERKS. 

Feb. 6. ‘‘Description of the Work on the Brighton and 


Summit Divisions of the Drainage 
and E. R. Shnable. Secy., Chas. J 
nock Block, Chicago. 

ENGINEEKS’ CLUB VF ST. LOUIS. 

Feb. 6. Secy., W. H. Bryan, Turner Block. 

AMERICAN SUCIETY OF CLIViLb ENGINEEKS. 

Feb. 6. Secy., Francis Collingwood, 127 KE. 23d St.. New 

York. 
CANADIAN SOCIETY 

Feb. 7. Secy., C. 

treal, 
FRANKLIN INSTITUTE, PHILADELPHIA. 

Feb. 8. oe -Containing Petroleums of Ohio and Can 
ada,”’ by C, F. Mabery. Secy., W. H. Wahl, 
Seventh St. Philadelphia. 

b a EKS’ CLUB UF INUVIANAPOLIS. 
Feb. Secy., C. C. Brown, City Enxineer, 
MONT ANA SUCIETY OF CIVIL ENGINEERS. 
Feb.9 Secy., G. O. Foss, Helena, Mont. 
WISCONSIN POLYTEC HNIC SUCILETY. 
Feb. 11. .Secy., Geo. G. Mason, 144 8th Wiis 

ENGINEERS’ CLUB OF KANSAS CITY. 
Feb. 11. Secy., F. W. Tuttle, Baird Building. 
Cc 7 “ ENGINEERS’ CLUB Or LEV ELAND. 
eb. 12. Seey Y. C. Osborn, 721 Hickox By 
NORTHWESTERN SOCIETY or ENG INEERS 
. =. Secy., D. W. MeMorris, Burke Building, Seattle, : 
NORTHWESTERN RAILWAY CLUB. 
Feb. 12. Secy., W. D. Crosman, Ryan Hotel, St. Pau 
= = SOCIETY re, ENGINEERS. : 
eb. 12 PCy '. Ex ing, 36 a bso 
NEW ENGLAND RAIL ROAD C SLUI ae 
Feb. 13. Secy., F. M. Curtis, Pe 0. 


Canal,"’ 
Roney, 


A. E. Kast! 
1736 Monad 


a CIVIL ENGINEERS. 


McLeod, 112 Manstield St.. Mow 


16 Sout 


Milwanke: 


18 Box 1576, Boston, 
ah 
ENGINEERS & ARC HITECTS’ CLUB OF LOUISVILLE 


Feb. 14. Secy., Jas. K. Zollinger, Norton Building. 
ENGINEERING ASSOCIATION OF THE SOUTH. 
Feb. 14. Secy., H. D. Ruhm, Nashville, Tenn. 


ENGINEERS’ CLUB OF MINNEAPOLIS. 
Feb. 18. Secy., E. Nexsen, Kasota Block. 
COLUMBIAN ENGINEERING SUCIETY. 
Feb. 19. Secy., W. F. Hart, Washington, D. C. 
WESTERN RAILWAY CLUB. > 
Clab 


Feb. 19. Secy., D. Crosman, 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 


Room 
Pacific Hotel, Chicago. 
Feb. 20. Secy., J. H. Pilcher, Roanoke, Va. 


9, Grand 
ENGINEERS’ AND ARCHITECTS’ ASSOCIATION OF 
SOUTHERN CALIFORNIA. 
Feb. 20. Secy., F. Van Vieck, Los Angeles, Cal. 
NEW YORK RAILROAD CLUB. 
Feb, 21. Secy., John A. Hill, 256 Broadway, N. Y. City. 
BOSTON SOCIETY OF CIVIL’ ENGINEERS. 
Feb. 20. Secy., 8S. E. Tinkham, City Hall. Rooms, 36 
Bromfield St. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLYANIA. 
Te. 21. eens D. Carhart, Carnegie Library Building, 
ENGIN TERS” CLUB OF CINCINNATI 
Feb. 21. Secy., J. F. Wilson, 24 W. 4th St. 
ee ag society OF MECHANICAL ENGINEERS 
Feb. 27. F. R. Hutton, 12 W. Bist St., New York 
TECHNIC a SOcIRTY OF THE PACIFIC COAST. 


Mareh 1. Secy:, O. H. Von Geldern, 719 Market St., San 
Francisco, 

NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 

March 15. Secy.. D. W. Meeker, St. Paul, Mino. 


CENTRAT. RAILWAY CLUR. 


meee oe 8. W. Spear, East Buffalo Iron Works, 


SOUTHERN AND SOUTHWESTERN RAIL WAY CLUB 
April 18. Atlanta, Ga., Secy., F. A. Charpiot, Macon, 


Ga 


a 


Rem 


SC aes 


i Ce 








































































ey NT I ERIE ITH 




































































34 


CIVIL ENGINEERS’ CLUB OF ROCHESTER.-- 
This is a new club organized at Rochester, N. Y., 
as a branch of the Rochester Academy of Science. 
The club has at present 25 members. The officers are: 
President, Emil Kuichiing; Secretary, J. Y. MeClin- 
tock, City Engineer of Rochester. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—The name of Mr. W. G. Wilkins, First Vice- 
President, was omitted from the list of new officers, 
in our issue of Jan. 24, Mr. Emil Swensson being 
Second Vice-President. 

ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting of Jan. 19 officers were elected for the pres- 
ent year as follows: President, George 5. Webster; 
Vice-President, John L. Gill, Jr.; Secretary, L. F. 
Rondinella; Treasurer, George T. Gwilliam; Directors, 
W. ©. Furber,; Henry Leffman and Edgar Marburg. 
The retiring President, John C. Trautwine, Jr., ad- 
dressed the club upon “Engineering Progress in Phila- 
delphia during 1894.” The Finance Committee re- 
ported that after paying all outstanding debts and 
placing 20% in the sinking fund the club would be 
enabled to extinguish the loan secured by two-year 
notes and still have a balance of $800 in its treasury. 

L. F. Rondinella, Secy. 


WESTERN RAILWAY CLUB.—The monthly meeting 
of the Club was held at the Auditorium Hotel, Chicago, 
Jan. 15. Most of the session was devoted to the read- 
ing of the paper on “Economy in the Use of Coal by 
Raliways,” by Mr. 8. P. Bush, Superintendent of Mo- 
tive Power, Pittsburg, Cincinnati, Chicago & St. Louis 
Ry., and the discussion of this paper and the paper on 
the “Heat Value of Western Coals,"’ read at the De- 
cember meeting of the club by Mr. Wm. Forsyth, Me- 
chanical Engineer, Chicago, Burlington & Quincy 
R. R. Mr. Forsyth’s paper was published practically 
in full in our issue of Jan. 17, and an abstract 
of Mr. Bushe’s paper and the following discussion 
will be given in our next issue. At the conclusion of 
the discussion on the papers of Mr. Bush and Mr. For- 
syth a paper entitled **‘Notes on English Railway Prac- 
tice’’ was read by Mr. F. A. Delano, Superintendent of 
Freight Terminals, Chicago, Burlington & Quincy 
R. R. At the meeting to be held on Feb. 19 Mr. Geo. 
Gibbs, Mechanical Engineer, Chicago, Milwaukee & 
St. Paul Ry., will read a paper entitled ‘Notes on 
Medern Practice in Signaling.’’ 


CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened. Work. Place. News. 
Feb. 1.Electric lighting, Corry. Serer ne 
Feb. 1.Water supply. Corry, Pa.. Dec. 13 





Feb. 1.Gas plant, Peoria, Ill............ 
Advertised, Eng. News, Dec. 27. bs 

Feb. 1.Electric light plant, Peoria, lll.........Dec. 27 
Advertised, Eng. News, Dec. 27. 

Feb. 1.S8teel swing bridge, Port Huron, Mich..Jan. 3 


-Dec. 27 


Feb. 1.Pipe, vaives, etc., Cleveland, O......... Jan. 10 
Feb. 1.Water bonds ($25,000), Ludlow, Vt..... Jan. 24 
Feb. 1.Grading, Brooklyn, N. Y............... Jan. 24 
Feb. 1.High school building, Luverne, Minn....Jan. 24 
Feb. 1.Sewers, Cincinnati, O............+..065 Jan. 24 
Feb. 1. Viaduct approach Milwaukee, Wis...... Jan. 24 
Feb. 2.Stone crusher, Summit, N. J........... Jan, 24 
Advertised Png. News, Jan. 24 and 31. 
Feb. 2.Artesian well, De Smet, 8S. Dak......... Jan. 31 


Feb. 4.Bridge, Natchez, Miss..................Dee. 13 

Feb. 4.Paving bonds ($31,400), Covington, Ky..Jan. : 

Feb. 4.Electric plant, Crowley, La............Jan. 10 

Feb. 4.Water bonds, Dunlap, Ia.............. Jan. 17 

Feb. 4.Sewers, Washington, D. C.............Jan. 

Advertised, wae ee Jan. 17 and 24. 
a ; 


Feb. 4.Dredging, Philadelphia, Pa.............Jan. 17 
Feb. 4.Water-wks. system, Crowley, La.......Jan. 17 
Feb. 4.Pipe sewers, Atlanta, Ga.............. Jan. 24 
Feb. 4.Stone, Cincinnati, O...............-e000- Jan, 24 
Feb. 4.Brick paving, Toledo, O................ Jan. 24 
Feb. 4.Water bonds, Rochester, Mich......... Jan. 24 
Feb. 4.Brick sewers, Atlanta, Ga............. Jan. 24 
Feb. 4.Plans for school bidg., Eau Claire, Wis.Jan. 24 
Feb. 4.Artesian wells, Toledo, O.............. Jan. 31 
Feb. 5.Water-wks. system, Fort Plain, N. Y...Jan. 17 


Advertised, Eng. News, Jan. 17 and 24. 
Fob. .O.Bewek,.. is me, Betie soc ccecens 6a$00% Jan. 1 
Feb. 5.Water-wks. system, Beaver Falls, Pa...Jan. 1 
Advertised, Eng. News, Jan. 17 and 24. 
Feb. Sa a plant, ete., Beaver Falls...Jan. 17 
s 


Advert , Eng. News, Jan. 17 and 24. 
Feb. 5.Pipe sewers, Mount Vernon, Ind........ Jan. 24 
Feb. 5.Bridge, Frankfort, Ind................. Jan. 24 
Feb. 5.Water-works system, Waupun, Wis... .Jan. 24 
Feb. 5.Bridge masonry, Frankfort, Ind........ Jan. 24 
Feb. 5.Grading, New York, N. Y.............. Jan. 31 
Feb. 5.Paving, Oolumbus, O................+.- Jan. 31 
Feb. 5.Macadamizing, ete., Glencoe, Ill........ Jan. 31 
Pep. &.Gewes, Mae Terese - Wy on kccisdsvsnces Jan. 31 
Feb. 5.Garbage collection, St. Paul, Minn...... Jan. 31 
Fed. 5.Sewer, Columbus, O.............00 60.5. Jan. 31 
Feb. 5.Street supplies, New York, N, Y........Jan. 31 
Feb. 6. Water-wks. system, Canton, Miss.......Jan. 17 


Feb. 6.Heat’g & vent'l’g app., St. Albans, Vt.Jan. 17 
Advertised, Eng. News, Jan. 17 and 24. 

Feb. 6.Iron bidg. work, ete., Mansfield, O.....Jan. 17 

Feb, 6.Water-works franchise, Canton, Miss. .Jan. 24 


Wea Bice, renee OD nis van sche cankeeat Jan. 24 
Feb. 6.Boller, Portland, Ore. ................. Jan. 24 
Feb. 6.Brick paving, Indianapolis, Ind.......... Jan. 31 
Feb. 6.Air lock and iron shells, tunnel, Chicago.Jan. 31 
Feb. 7.Street improvements, Avondale, O....... Jan. 17 


ENGINEERING NEWS. 


Feb. 7.Artesian well, Knoxville, Ill.......... Jan. 24 
Advertised, Eng. News, Jan. 24 and 31. 

Feb. 7.Annex to almshouse, Jersey City, N. J..Jan.3 

Feb. 9.Building plans, Dallas, Tex............ Jan. 3 

Feb. 9.Water-wks. extensions, New Orleans.. Jan. 10 
Advertised, Eng. News, Jan. 10 to 31. 

Feb. 9.Electric light bonds, Morrisville, Vt....Jan. 31 


Feb. 11.Jail, Beaumont, Tex..............+-4+. Dec. 13 
Feb. 11.Stand-pipe, ete., Dunlap, Ia............Jan. 17 
Feb. 11. Electric wiring, Dallas, Tex............ Jan. 17 
Feb. 11.Macadamizing, etc., Wabash, Ind........ Jan, 31 
Feb. 11.Macadamizing, Sparta, Wis............- Jan. 31 
Feb. 11.Ferry depot, San Francisco, Cal......... Jan. 31 
Feb. 11.Grad'ng and filling, Oshkosh, Wis........ Jan. 31 
Feb. 11.Electric light bonds, Oxford, Mich....... Jan. 31 
Feb. 11. Water bonds, Oxford, Mich............. Jan. ; 


Feb. 11.Plans for city hall, Antigo, Wis. . 

Feb. 11.Dredging, Boston, Mass............+...- 
Advertised, Eng. News, Jan. 31 

Feb. 12. Water-works system, Forest City, Ia..Jan. 24 





Feb. 12. Bridge, Batte, Mont... 2.090002 000000 Jan. 31 
Feb. 12.River improvement, Columbus, O....... Jan. 3 
Feb. 13.Dredging, etce., Cleveland, O............ Jan. 24 
Feb. 13.Enlarging asylum, Waterbury, Vt...... Jan. 24 


Feb. 14.Pub. bldg. work at New Berne, N. C...Jan. 17 
Advertised, Eng. News, Jan. 17 and 24. 

Feb. 15.8tone dam, Holyoke, SEONG 56 ct neue cc enee,. 3B 
Advertised, Eng. News, Dec. 13 to Jan. 24. 


Feb. 15.Market house, Cincinnati, O. ..........¢ Jan. 24 

Feb. 15.Pump and boilers, Willimantic, Oonn....Jan. 31 
Advertised, Eng. News, Jan. 31 and Feb. 7. 

Feb, 15.Electric wiring, Lafayette, Ind..........¢ Jan. 3 

Feb. 16.Sewers, Cincinnati, O. ..............-. Jan. 24 

Feb. 18.Removing boulders, Portland, Me...... Jan. 24 
Advertised, Eng. News, Jan. 24 to Feb. 14. 

Feb. 18.Stone, Portland, Me................:. Jan. 24 
Advertised, Eng. News, Jan. 24 to Feb. 14. 

Feb. 18.Dredging, Norfolk, Va................ Jan. 24 

Feb. 18.Removal of ledge, Portland, Me. ...... Jan. 24 
Advertised, Eng. News, Jan. 24 to Feb, 14. 

Feb, 19.Torpedo boats, Washington, D. C......Dec. 6 

Feb. 19.Hydraulic elevators, Washington, D. C.Jan. 24 

Feb. 19.Plumbing at New York, N. Y............ Jan. 31 


Advertised, Eng. News, Jan. 31 and Feb. 7. 

Feb, 19.36-in. wooden etave pine line,Dallas. Tex.Jan. 31 
Advertised, Eng. News, Jan. 31 to Feb. 14. 

Feb. 19. Addition to U. S. print’s house, Wash’n.Jan. 31 


Feb. 19.Pumping engine. Oil Oltv, Pa..........: Jan. 31 

Feb. 20.Water bonds ($25.000), Kamloops, B. C..Jan. 10 

Feb. 20.Metal work, Portland, Ore.............Jan. 17 
Advertised, Eng. News, Jan. 17. 

Feb. 20.Asphalt paving, Ottawa. Ont...........Jan. 17 

Feb. 20.Breaking rock, New York, N. Y. ...... Jan. 24 
Advertised, Eng. News, Jan. 24 to Feb. 14. 

Feb. 20.Snagboat. St. Louis, Mo. .............. Jan. 24 


Advertised, Eng. News. Jan. 24 to Feb. 7. 


gn, Sees, BeOWmnet.” TOK. 6 a5 00s die cst ee evess Tan. 3 
Feb. 28.Breakwater repairs. Duluth. Minn..... Jan. 24 
May 15.Plans. ete.. for bridge. Montreal ...... Jan, 24 
Advertised, Eng. Newe, Jan. 24 and 31. 
No date. Ratiway in Arkansas (20 miles)........Jan. 17 
Advertised. Eng. News. Jan 17 
* .Engines, dynamos, ete., Troy, Ala....... Jan. 31 


RAILWAYS. 


East of Chicago. 


BLUE MOUNTAIN —Wm. ©. Mayne, General Coun- 
sel, 926 Walnut St.. Philadelphia, sends us the follow- 
ing information: This railway is projected from Har- 
risburg, Pa., to Slatington, via Linglestown, Shells- 
ville. Jonestown, Fredericksburg, Millersburg and 
Strausstown. where the road diverges running south- 
east to Reading. via Bernville: the main line continues 
on east from Strausstown to Slatington, via Hamburg. 
New Albany, New Tripoli. opening up a great siste 
belt. At Slatington connections are made with the 
Pennsylvania, Poughkeepsie & Boston, via Poughkeep- 
sie Bridge to Roston and New England points. The 
distance from Harrisburg to Slatineton is 75 miles: 
Harrisburg to Strausstown, about 42 miles; Strauss- 
town to Reading. 18 miles. Definite locations of the 
road have been made between Harrisburg and Reading 
and three-fourths of the right of way acquired upon 
which work, consisting of grading, masonry, culverts, 
ete., has been done. which by the last measure- 
ment amounted to $350,000. Between Strausstown and 
Slatington a preliminary survey has been made. bunt 
no rights of way acquired. The Blue Mountain R. R. 
Co. is a reorganization of the South Mountain R. R. 
Co. and permanent organization will be effected as 
soon as the weather will permit the engineers to make 
revisions in the location and stake off station plots be- 
tween Harrisburg and Reading: this will require 
about three weeks of good aeather, which has not 
been had along the line on account of snow the last 
six weeks. As soon as the contracts and agreements 
relative to the rights of way have been adjusted. 
financial arrangements will be made under a mortgage 
and that portion of the line between Reading and 
Harrisburg will be first opened to bids for contracts. 
Pres., Clinton Rorer, Chestnut Hill, Philadelphia: Ch. 
Engr., Robert Frazer, 926 Walnut St., Philadelphia. 


CONCORD & MONTREAL.—The officials of this 
company are reported as arranging to relay its road 
with 100-Ib. steel rails. 


CHICAGO, INDIANAPOLIS & CHATTANOOGA 
SOUTHERN.—A resident of Rockport. Ind.. writes us 
as follows: This company intends to build from Rock- 
port, Ind.. to Mitchell, Ind., a distance of about 70 
miles. A 2% tax has been voted through the different 
townships, and right of wavs secured almost along the 
entire line. F. L. Patrick, Columbus, 0.. the president 
of the company has been at Rockport. Ind.. for some 
time. We cannot tell when the construction contracts 
will be awarded. The reported construction com- 
panies mentioned must have given up their contracts 
if they had taken same. The road will run through 
no principal cities of interest. but does give a direct 
connection with Chicago and the East and West. 
Several railway men are now in town going over the 
line and figuring on taking contracts, but as yet we 
know nothing of what they have done or intend to do. 
The tax has been voted over two years, and the pro- 
ject has had many ups and downs, and owing to the 
financial stress we as yet have had no certainty of the 
road. The intention of the company is to push into 
the South; to build a bridge at this place and to build 
through to Chattanooga.——Press reports continue to 
state that the contracts for building this road, at 
least a portion of it. have heen awarded. Ch. Engr.. 
Cc. H. Wright, 723 Rookery, Chicago. 
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PORT COLBORNE & FORT ERIE.—This compar 
has been provisionally organized; directors, Wij\i, 
M. German, M. P. P., Welland; R. G. Cox, St. Cath 
rines, Ont.; Eugene Coste, Buffalo, N. Y.; A. I. Ho! 
way, Buffalo, N. Y.; D. McGillivray, L. McGlasha: 
and Thomas F. White, Port Colborne. It is stat: 
that as soon as the Ontario Legislature grants a chi 
ter active operations will begin. 

RUMFORD FALLS & RANGELEY LAKES.—R. |}; 
Stratton, Ch. Engr., Rumford Falls, Me., was + 
commence last week, according to press reports, o: 
the preliminary survey for the extension of this raj 
way from Houghton to Bemis, about 10 miles from th: 
terminus of the line now building; also for severs 
short branches. 


WISCASSET & QUEBEC.—The stockholders of this 
company have voted to issue $400,000 in bonds t 
build the road to Burnham, Me., and to a connection 
with the Bangor & Aroostook and Canadian Paciti 


roads. 
Southern. 


DUBLIN & COLDWATER.—This company is rr 
ported about to build a lumber railway about six 
miles in length, with a possible extension of an adi 
tional 15 miles. The Southern Equipment Co., Me: 
phis, Tenn., has the contract for the rails and equip 
ment. R. H. Wildberger, of Clarksdale, Miss., is i: 
terested. 

EAST & WEST ALABAMA.—Press reports fron 
birmingham, Ala., state that C. A. Avery, represent- 
ing the Columbian Equipment Co., of New York, 
which has bought the Birmingham Belt Line for te: 
minal facilities for the East & West, also purchase: 
by it, states that the work of completing the East & 
West to Birmingham from Pell City, Ala., will begin 
on Feb. 1. Mr. Avery is also quoted as stating thar 
the Seaboard Air Line would build from Atlanta to 
the Eastern terminus of the East & West at Carters- 
ville, Ga., and that the Seaboard Air Line stockhold 
ers will meet in Baltimore with the Columbian Equip 
ment Co. for the purchase of the East & West. This 
means a continuous trunk line for the Seaboard Air 
Line from Birmingham to New York. 


NORTHERN NECK.—The organization of this com 
pany, with the names of the officers, was noted last 
week. A correspondent sends us the following adidi- 
tional information: The $100,000 of the capital stock, 
as required by the laws of Virginia, was subscribed by 
New York and New England capitalists, and work 
will begin on the road at once. A preliminary survey 
is now being made by a corps of engineers, with Wili- 
iam A. Hankins, of Hankins, Mosby & Co., Richmond, 
Va., in charge. The Northern Neck of Virginia, as it 
is termed, lies between the Rappahannock and Potomac 
rivers, embracing the counties of Stafford, King 
George, Westmoreland, Richmond, Lancaster and 
Northumberland, and has no ete facilities what- 
ever. The length of the road from Fredericksburg to 
the Chesapeake Bay will be about 90 miles and wil! 
follow the ridge of the Northern Neck nearly the en- 
tirelength of the road, passing through the towns of Com- 
orn, King George, Montross, Warsaw, Heathsville, Lan- 
easter, with the Eastern terminus at Millenbeck, where 
a harbor sufficient to float the largest ships afloat is 
found. There will be one steel bridge, about 800 ft. 
in length, over the Rappahannock at Fredericksburg 
and several short plate girder bridges between Fred- 
ericksburg and the Eastern terminus. The road will 
be standard gage of the very best construction, using 
76-1b. steel rails and white oak and heart cypress ties. 
All structures will be made permanent and masonry 
will be constructed for a double track. This road 
will be equipped in first-class manner and promises to 


“be one of the leading railways of the state, as it has 


plenty of capital to build the road and whatever ex- 
tension may be contemplated in the future. It is the 
intention of the company to have the road completed 
by the fall of this year. 

SOUTH BOUND.—This company is reported about 
to build a new bridge at Columbia, S. C., Sod enter the 
city by a new route. 


VIRGINIA.—A correspondent writes us as follows: 
A railway is rojected from tidewater in Virginia to 
Charleston, W. Va., via Harrisonburg, Va. The road 
will cross the great Shenandoah Valley at its widest 
and extend to the coal regions of West Virginia and 
will develop one of the greatest timber and coal re- 
gions in Virginia. It is expected that work will begin 
within 30 — on the line between Elkton and Bridge- 
water, Harrisonburg being the central point. The en- 
terprise is backed by New York and Boston capital- 
ists, P. S. Thomas, éf Harrisonburg, Va., can give 


information. 
Northwest. 


DUBUQUE, KANSAS CITY & SOUTHWESTERN.— 
Efforts are being made to secure the construction of 
this railway from Dubuque to Maquoketa, and possibly 
to bala from, Bernard te Giadbrook. The road would 
probably be leas y the cago & No . 
Pres., B. J. O’Neill, Dubuque, Ia. ’ — 

MINNEAPOLIS, ST. PAUL & ASHLAND.—This 
company has been organized by C. H. Pratt, of Minn- 
eapolis, and others, to build a railway from Astland., 
Wis., via Namekagon Lake and Shell Lake to St. 
Croix Falls, Wis., where it will connect with the Soo 
Line and the St. Paul & Duluth, a distance of about 
125 miles; directors, Judge J. W. Cochran, E. A. 
Shores, Thomas Bardon, D. W. Mowatt, 8. S. Fifield. 
W. R. Sutherland, Dr. Edwin Ellis, Ashland; John W. 
Perley, St. Croix Fa‘ls, Wis.; L. McCormick, of 
Hayward, Wis.; William R. Bourne, Shell Lake, Wis.: 


S. G, Cook, C. H. Pratt, P. D. MeMillan, Mi 
A. R. MeGill, St. Paul. —— 


South west. 


CHICAGO, KANSAS & ARKANSAS.—Inco: 
in Kansas to build a railway from Doniphan, at 
Little Rock, Ark.; capital stock, $3,000,000; ineorpor- 
ators, Chas. N. Hale, Richard E. Breed, Jos. Foster, 
of Chicago; T. J. Porter, Ned D. L. Biles, St. Joseph, 
Mo.; Geo, Brenner, N. G. Brenner, Doniphan, Mo. 

CHICAGO, ROCK ISLAND & PACIFIC.—A press 
report states that this company will, during the com- 
ing year, extend its tracks southward from Liberal, 
Kan., down through No Man’s Land, crossing the 
Denver, Texas & Fort Worth line at or r Duncan, 
Tex., thence on to Fort Sumner on t River, 
and then to the white oaks country and Fort Stantoe- 
At this latter place a connection will be made with a 
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line to be constructed from El Paso along the east 


range for a distance of about 150 miles. This exten- 
sion will make a short line to El Paso, where a con- 
nection will. be had with the Mexican Central, and 
give the Rock Island the shortest line between the 
east and the city of Mexico. 

CORSICANA & SOUTHEASTERN.—The contract 
for constructing this railway was awarded several 

vonths ago, but it is stated that the work was aban- 
doned for lack of capital, Press reports state that 
E. H. R. Green, Pres. Texas Midland, is considering 

» purcaase of the r ad, and its competion to Sab.ne 
ass. 

GULF & INTERSTATE OF TEXAS.—The contract 
tor completing the first six miles of this railway out 
of Bolivar Point is reported to have been awarded, 
the rails to be delivered by Feb. 10, and it is stated 
the first 30 miles of the road out of Beaumont will be 
completed by June 1 

LA PORTE, HOUSTON & NORTHERN,.—This rail- 
way was noced in our issue of last week. A corre- 
spondent writes us as follows in regard to the Work: 
jhe consolidation of the La Porte, Houston & North- 
ern, the North Galveston, Houston & Kansas City, 
ina the Boowscen Beit and Magououa Park raiways tas 
been perfected, and the contract let for the comple- 
tion of the through line, which will be operated under 
ue heme of the Galveston, La Porte & houston At. kK. 
L. J. Smith, a well-known railway contracwor of WKau- 
sas City, Mo., has secured the contract, and will begin 
active work at once, the road from Housten to Virginia 
Pont to be conyp.eted within 90 days. ‘he contract in- 
cludes a new bridge across Galveston Bay, and ter- 
minal facilities in the city of Galveston, to be com- 
pleted by July 1, 1895. This new combination forms 
the much needed third line between Houston (the 
vreatest railway center of exas) and Galveston, the 
deep-water port, and will furnish ample terminal fa- 
cilities both at Galveston and La Porte for the lines 
that seek a tide-water outlet. 

MISSOURI.—An occasional correspondent (who will 

favor us by sending us his full address) writes us 
that the Ware, Way & Peck Construction Co. has 
been awarded the contract for building an extension 
(name of road unknown) from Ruber Place to Fenton, 
Mo., a distance of eight miles. The work will be 
quite heavy, one section containing 48,000 cu. yds. 
mostly solid rock. The right of way is all secured, 
and the construction will be commenced at once. 
The work will require a trestle over the River Des- 
peres. 
PORT BOLIVAR, GALVESTON & VIRGINIA 
POINT.—Incorporated in Texas to construct terminal 
facilities at Virginia Point and Port Bolivar and build 
a railway bridge across Galveston Bay; capital stock, 
$500,000; incorporators, F. P. Nichols, C. Van Sickle 
and W. 8S. Jones, and others, of Galveston. 

ST. LOUIS, KENNETT & SOUTHERN.—The exten- 
sion of this railway into Pemiscot county, Mo., has 
been completed to Caruthersville. The extension is 
25 miles in length. Pres., Louis M. Houck, Cape 
Girardeau, Mo. i 
WATHERFORD, MINERAL WELLS & NORTH- 
WESTERN.—Press reports state that this railway will 
be extended in the spring from Mineral Wells to Gra- 
ham, Tex., and then through to Fort Worth and to 
coal fields in the Northwest. 


Rocky Mt. and Pacific. 


COLORADO, GREAT NORTHERN & W YOMING. 
The incorporation of this company by the directors of 
the narrow-gage Little Book Cliff Ry. was noted in 
our issue of Nov. 15. Press reports state that $5,000,- 
000 in bonds have been negotiated to buiid the pro- 
posed road from Grand Junction, Colo., to Green River, 
Wyo., on the Union Pacific, and that surveys are how 
in progress. Pres., W. T. Carpenter, Grand Junction, 
Colo. 

SAN PETE VALLEY.—A correspondent writes us as 
follows: The preliminary survey for the extension to 
Salt Lake City was completed on Jan. 8, by 0. R. 
Young, Ch. Engr. The party was out just two months 
and ran over 150 miles of line in all. The distance 
by the proposed line from Moroni to Salt Lake City 
is 111.6 miles, practically the same as at present by 
connection with the Union Pacific at Nephi. The line 
from Moroni to Nephi, the present northern terminus, 
is 24.3 miles, of which 11.2 is over the operated nar- 
row-gage line, the remainder being new construction. 
The maximum grades on the east side of the summit 
in San Pete valley for the operated and proposed lines, 
respectively, are 83 and 75 ft. per mile; on the west 
side in the Sait Creek Canyon are 190 ft. and 132 ft., 
respectively. The maximum grades of 2%% for the 
new line are properly compensated for by the curva- 
ture. From Nephi to Salt Lake City the maximum 
grade north is +0.8%, the maximum grade south 
+1.0%. With the exception of two or three curves of 
9° or 10° in Salt Creek Canyon, the maximum curves 
will be 4° to 5°. The general route from Nephi to 
Salt Lake City is near to that of the Union Pacific. 
The extension is intended primarily for hauling coal 
from the company’s mines at Morrison, the present 
southern terminus, and the line strikes most of the 
towns along the route nearer their business centers 
than the Union Pacific in order to supply the coal 
trade. The line crosses the Rio Grande Western main 
line at Springville, and the Alta branch of the same 
at Bingham Junction. The Union Pacific is crossed 
at American Fork and at Bingham Junction, while 
the Tintic branch of the same is crossed overhead near 
Lehi Junction. The line runs through the Jordan Nar- 
rows close to the Rio Grande Western, and, like it, is 
quite direct from there to Salt Lake City. The Jordan 
River is crossed twice in the Narrows. The line enters 
Salt Lake City on 2d West St., ending at 3d South 
St. Theodore Bruback is president and H. S. Kerr, 
superintendent of the company. The general offices 
are at Salt Lake City, and the local headquarters at 
Manti, Utah. 


STREET AND ELECTRIO RAILWAYS. 


AUGUSTA, ME.—W. A. Roberts and Edgar A. Hub- 
bard are among the incorporators of the York County 
Electric Ry. Co., noted In our issue of last week. 

MANCHESTER, N. H.—Press reports state that if 
the applications for charters now pending in the legis- 
lature are granted, Manchester will soon be gridironed 
with electric railways. One of the most important 
charters asked for is for the cross-town and belt line 
electric railway. The capital stock of this company 





ENGINEERING 


NEWS. 


will be $500,000, which will be bonded. The incor- 
porators are Charles T. Means, George S. Bastman, 
. A. Taggart, W. 3S. Pillsbury, and others, of Man- 
chester; W. R. Brown and H. L. Johnson, of New 
York; John F. Stark, of Nashua; Akerman O, Wor- 
cester, of Litchfield, George W. Manstield, of Norwaik, 
Conn., and A. M. Brown, of Worcester. 

BOSTON, MASS.—Press reports state ‘that the 
Meigs Elevated R. R. Co. has tiled a list of locations 
of its proposed lines of rapid transit, as noted in 
our issue of Jan. 17. 

EAST WEYMOUTH, MASS.—The Quincy & Boston 
st. Ry. Co. has petitioned for a franchise for its ele 
tric line on Pleasant St. to South Weymouth. The 
company has purchased some property on Broad St., 
and it is reported will soon build a car house. 

NEWBURYPORT, MASS.—Press reports state that 
au meeting of those interested in the building of the 
Issex County St. Ry., under the legislative act of 
will be held at Ipswich this week. The incorper- 
utors represent the business interests of Newbury, 
Rowley and Ipswich, the three towns through which 
the line will pass. It is anticipated that work will 
be commenced early in the spring. The line would be a 
continuation of the Newburyport & Amesbury Ry., 
which now runs to Parker River in Newbury. With 
the line completed to Ipswich, and only a break of nine 
miles to the Naumkeag railway at Hamilton, it would 
not be long before the chain would be complete be- 
tween Newburyport and Boston. This is a step toward 
the proposed consolidation of the electric railways of 
eastern Massachusetts, including the Lynn & Boston, 
Naumkeag of Salem, the Essex County St. Ry., New 
buryport & Amesbury, Haverhill, Merrimac & Ames- 
bury and Lowell & Lawrence. These roads have a 
capitalization of $2,000,000, and operate fully 150 miles 
of track. 

NEWTON, MASS.—The Newton St. Ry. Co. has 
petitioned for a franchise to extend its electric line 
in Newton, Watertown aand Waltham. 

WAKBEFIBLD, MASS.—The Wakefield & Stoneham St. 
Ry. Co. has voted to extend its electric line from Read- 
ing to Stoneham, a distance of about three miles. Work 
will probably begin in the spring. Gen. Man., C. F. 
Woodward. 

BINGHAMTON, N. Y.—The Binghamton, Lestershire 
& Union Electric Ry. Co., recently incorporated, has 
been granted a franchise for its line from Lestershire 
to Union. Work wil probably begin in the spring. It 
is reported that there is talk of repairing an old dam 
on the Susquehanna River above the Union bridge, for 
the purpose of furnishing power. 

GENESEO, N. Y.—Press reports state that the prop- 
osition to build a = six-mile electric railway from 
Geneseo to Long Point, on Conesus Lake, to be used 
during the summer camping and excursion season, is 
being considered by the citizens and the Geneseo 
Electric Light Co., which has more power at its well- 
equipped plant than is necessary for lighting the 
streets and other purposes, 

NYACK, N. Y.—The Nyack Traction Co. has pe- 
titioned the South Nyack board for a franchise for 
its electric line on Franklin St. 

WATPRPORT, N. Y.—The Waterport Blectric Light 
& Vower & R. R. Co. has been incorporated to succeed 
the Waterport Electric Light & Power Oo., recently in- 
corporated, and to build a line of the Beecher single- 
rail railway from this place to Lakeside, on Lake On- 
tario, a distance of four miles; capital stock, $40,000; 
d.rectors, Lina Beecher, C. A. Seaver, and E. C, Long, 
of Batavia, and D. D. Bromley, of Waterport. 


WHITE PLAINS, N. Y.—The Westchester County 
Central Electric Ry. Co. has been incorporated to 
build a line in this place and to Harrison, a distance 
of three miles; capital stock, $75,000; directors, Chas. 
A. Johnson, Fred. H. Reed and Lioyd McK. Garrison, 
of New York; S. H. Gainsburg and E. C. Sniffin, of 
White Plains, and Geo. W. Mansfield, South Norwalk, 
Conn. 

FREEHOLD, N. J.—It is reported that an electric 
railway will probably be built between this place and 
Asbury Park and it it is found advisable the line may 
be extended to Trenton. 


HOPATCONG, N. J.—A correspondent writes us that 
the Hopateong Transportation & Power Co., formerly 
the Hopatcong Steamboat Co., has increased its capital 
stock from $20,000 to $100,000, to build early in the 
spring an electric railway from the Delaware, Lacka- 
wanna & Western station along the east side of Lake 
Hopatcong. The survey has been already made. 
Pres., Theo. F. King, of Landing, N. J.; Secy., O. F. 
G. Megil, 87 Nassau St., New York. 

PATERSON, N. J.—Frank FE. Rea is reported as in- 
terested in the construction of an electric railway to 
North Paterson. 

SOMERVILLE, N. J.—Press reports state that the 
Philadelphia & New York Traction Co. has begun work 
toward the construction of its electric line. It has 
commenced in a preliminary way between Bound Brook 
and Somerville. Poles are being placed in position and 
some filling in is being done preparatory to building 
bridges. The right of way has now been obtained from 
Raritan to Dunellen, and from Bound Brook to 
Trenton, with the single exception of Princeton. The 
trouble which was reported to exist in the company 
was in reference to contracts and has all been ad- 
justed. It is said that Hillpot & .Ayres are to build 
the Bound Brook and Raritan spur. 


TRENTON, N. J.—The Trenton Passenger Ry. Co. 
has petitioned the Princeton authorities for right of 
way through that place. The company is planning to 
extend its electric line to Bordentown, according to 
reports. Secy. and Treas., John L. Kuser. 


CHESTER, PA.—Press reports state that the Media, 
Middleton & Aston Trolley Co. paid to the council and 
the supervisors of Chester county $4,100 for a right of 
way through the two places. It is the intention of 
the company to award the contract for the construec- 
tion of the line soon. It will be the third railway to 
enter Chester. People now have to go by way of 


Philadelphia or Media to reach many of the small 
towns. 


LANCASTER, PA.—It is stated that 8. M. Patterson, 
Pres. Pennsylvania Traction Co., proposes to take out 
a_ charter soon for an electric railway from West 
Chester to Unionville, thence to Kennett Square, 
Toughkenamon, Avondale, West Grove and Oxford. 
This line will not be connected in any way with the 
Pennsylvania Traction Co., but will be constructed by 
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New York parties. A number of local capitalists will be 
invited to lend their assistance to the scheme. 
PHILAIQELPHLA, PA.—Press reports etate that 
George Lodge, Gen. Man. E. M. Underground Ry. Co., 
has purchased a plot of ground at 24th St. and Sedg 
ley Ave., on which the equipment works of the new 
system will be erected. The plot contains nearly two 
acres, and was bought from Henry Rubland for $20,000 
. yutracts fur the new buildings will be let in a few 
aayvs. 
POTTSTOWN, PA.—The Schuylkill Electric Ry. Co 
will extend its line to Pottsville, St. Clair and through 
a part of the Heckscherville Valley and construct a 
power house estimated to cost $100,000, next summer, 
according to reports. The company proposes to in 
crease its capital stock from $100,000 to $650,000. T 


F. Connell is contractor for all the improvements 
Pres., C. H. Barritt, Philadelphia. 
SCOTTDALE, PA.—Press reports state that the 


council has granted the right of way over Broadway, 
Market, Pittsburg and Mulberry Sts. to the Scottdale, 
Everson & Broadford Electric St. Ry. Co., and the 
company proposes to commence the construction of 
the jine at an early date. 
_BALTIMORE, MD.—The Baltimore, Middle River & 
Sparrow's Point R. R. Co., represented by Thos. B 
Gatch and James Gilmore, has petitioned the Baltimore 
county commissioners for a franchise for its electrix 
line on several roads to connect with the City Pas- 


senger Ry. at Tome St. and Third Ave., and with the 
Baltimore Traction 


; 1 ’ Co.’s line at Fayette St. Engr., 
Chas. B. McClean.——The City & Suburban Ry. Co 
has voted to increase the 


' eapital stock from $3,000,000 
to $4,000,000 to extend its electric line to Catonsville 
along the Frederick turnpike and its Point Breeze line 
across Colgate Creek, and ultimately to Sparrow's 
Point. Permission has been obtained to build a bridge 
across this creek, and the plans for the bridge have 
been prepared by Frederick H. Smith. It will be 
1,600 ft. long and of pile construction. The draw will 
span the channel of the creek and will be of steel. 
On the east side of Colgate Creek at St. Helena the 
City & Suburban Co. has purchased a tract of about 
16 acres. This, it is said, will be used for erecting re- 
pair shops and other buildings. The building of the 
proposed extension on Wolfe St. from North Ave. to 
the water front and an Eager St. from Park Ave. to 
Wolfe St. is also expected to begin as soon as the ordi- 
nance granting this privilege is passed by the council 
and signed by the mayor. The most important changs 
contemplated in connection with the consolidation of the 
City & Suburban and Lake Roland Cos., Feb. 1 is the 
building of a double track out West North Ave. to 
W albrook. This line now has a Single track west of 
Pennsylvania Ave. and the track is on the south side 
of the avenue. The present track will be put in the 
middle of the avenue and an additional track laid be 
side it. With the completion of this work the City & 
ae a — make a continuous run from the 
“orner of North ve. “ ‘lair r , ‘ 
Fren’ Nelnee Rae and the Belair road to Walbrook. 
BALTIMORE, MD. Arrangements have been con- 
pleted for the construction of the Baltimore & Wash- 
ington Boulevard Co.'s proposed standard gage elec 
tric line between these cities, a distance of 32 miles 
The entrance into Washington has been about ob- 
tained. An option has been secured on the old Wash 
ington baseball grounds, at F and North Capitel Sts 
which are to be used for building the terminals. The 
company will issue $5,000,000 in stock and $5,000,000 
in bonds. Permission has not yet been granted from 
the council for the entrance into this city, but us soon 
as it is secured the work of construction will com- 
mence, Contracts have been awarded for the grading 
masonry work and bridges from the District line to 
Laurel. The contracts for the remainder of the work 
will be given out as soon as the needed privileges are 
obtained in Baltimore. The whole line will be double- 
tracked, laid with heavy steel rails and ballasted with 
stone. All the bridge work will be of iron and steel 
Officers of the construction company 
build the line are: Pres., Bernard N 
Pres., John Hubner; Secy and Treas... 
These officers, with Robert Carswell’ 
Newbold, form the board of directors. 


WASHINGTON, D. C.—A bill has beer 
into the House to incorporate the a 
Brighton Ry. Co, to build an electric line from New 
York Ave. and Florida Ave. to a point on Chesapeake 
Bay in Calvert county, Md.: incorporators, Horatio 
Browning, Clarence F. Norment, Levi Woodbury and 
Fk. P. May.—It is reported that the car station of the 
Brightwood Ry. Co., at Brightwood Park, a suburb of 
Washington, was burned Jan. 25: 14 electric cars 
were consumed; loss, $30,000; partly covered by in- 
surance. Supt., C. P. Williams. 

ANNISTON, ALA.—Press reports state that a move- 
ment is being made to connect Anniston with the 
Coosa River and the St. Clair county coal fields just 
beyond, a distance of about 20 miles, by an electric 
railway, the shoals on the river to be harnessed for the 
purpose of furnishing the electricity. A route was 
surveyed some time since, and a company will prob- 
ably be organized in a few days to build the line. 
nec risk Ca The Drake & Stratton Co. has 
een granted a charter for an electric railwa e 
the 14th St. bridge to Sommerville Hill and. Phenix 
—— according to reports, and the surveys have been 
made. 

TAMPA, FLA.—The Palmetto Beach Ry. Co. has 
been granted a franchise for its street railway on 
several streets. 

NEW ORLEANS, LA.—The commissioners of the 
lower city park are discussing the construction of an 
electric railway through that portion of the city. 
Geo. H. Grandjean is interested. John B. Cefalu, 
Secy. Park Com. 

LONG BEACH, MISS.—The Gulf Coast Electire R. 
R. Co. has been granted a charter for a line from Pass 
Christian to Biloxi, a distance of about 20 miles. 

‘James B. Cable, G. W. Bennett, of Long Beach, and 
A. M. Dahlgren, Biloxi, are interested. 

CINCINNATI, 0O.—The Mount Adams & Eden Park 
Inclined Ry. Co. has increased its capital stock from 
$2,000,000 to $2,500,000. Supt., John C. Weaver. 

CLEVELAND, 0O.—It is claimed that the proposed 
electric railway between Ceveland and Elyria, a dis- 
tance of 25 miles, will be built in the spring. The tracks 
of the Berea St. Ry. Co. will be used for a distance of 
nine miles, which necessitates the construction of but 
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16 miles of line. Pres., A. H. Pomeroy, Berea; Secy., 
A. EK. Akins; Treas., F. T. Pomeroy, Cleveland. 

HARTWELL, O.—The council has not received any 
bids for the construction of an electric railway to 
Cincinnati. Instead, communications were sent in 
from the Cincinnati, Dayton & Middletown Traction 
Uo., and the Cincinnati Inclined Plane Ry. Co. The 
former stated that it would not make any bid until 
the Paddock road improvement had been completed; 
while the latter stated that it would have to wait 
until the matter of the franchise, which is now pend- 
ing in the courts, is settled. These two companies 
asked the council to defer action in the matter until 
they can send in bids. 

LIMA, O.—A correspondent writes us as follows: 
The Lima Eleetric Ry. Co., on Jan. 11, sustained the 
loss by fire of its entire equipment, consisting of 
barn and seven cars, office furniture, etc. The fire 
vecaurred after the last car had been run in for the 
night. Loss, $25,000, partly covered by insurance. 
The system will be re-equipped at once with new and 
latest improved cars throughout. Pres., A. E. Town- 
send, of Pittsburg.-—-The College Hill Evectric Ry., 
under construction, is now ready for and awaiting the 
arrival of iron. Gen. Man., Geo. H. Meily, of Lima; 
Engr., RK. H. Gamble; Galarneau & Latham are the 
contractors, 

MOUNT VERNON, O.—The Mount Vernon Electric 
ty. Co. is reported as to extend its line to several 
sections of the town in the spring. Gen. Man., P. Bb. 
Chase, 

SPRINGFIELD, O.-—-C. 8S. Courson has been granted 
a 25-year franchise for an electric railway from this 
elty to Clifton and Cedarville. 

WELLSTON, O.—The Wellston & Jackson Belt Ry. 
Co, has been incorporated to build an electric line be- 
tween Wellston, Jackson, Hamden, McArthur, with 
branches to Vinton, Akin’s Mill, Oalifornia and 
Wilkesville; capital stock, $500,000; incorporators, 
Harvey Wells, J. C. Clutts, Chas. L. Currier and A. D. 
Luts.-—-The Jackson, Wellston & McArthur Ry. Co. 
has been incorporated to build an electrie line to the 
same cities as the above company, but without the 
branches; eapital stock, $10,000; incorporators, Isaac 
E. Adams, Daniel J. Ryan, Edwin R. Sharpe and Ed- 
ward B. McCarter. 

ANDERSON, IND.—Press reports state that the 
work of surveying the right of way and setting stakes 
for Charles L. Henry's Gas Belt Electric Ry. began 
Jan, 22, Wayae Choate, of Detroit, is superintending 
the work between this city and Alexandria, and will 
foliow that with the survey to Indianapolis. The line 
between Marion and Indianapolis is to be built first. 
The entire line between Marion and Indianapolis, a 
distance of 80 miles, will be in operation by Septemho> 

GRAND HAVEN, MICH.—Geo. W. Jenner has been 
granted a franchise for an electric railway. 

PAW PAW, MICH.—Glidden & Cunningham, of De- 
troit, are interested in the construction of an electric 
railway between here and Lawton. 

SAGINAW, MICH.—Lionel S. Pardee, of Akron, O., 
and George Silsby have been securing right of way 
for an electric railway to connect this city with Bay 
Clty. 

CHICAGO, ILL.—The Chicago Belt Line St. R. R. 
Co. has been incorporated, with a capital stock of 
$500,000, by F. J. Phillips, G. F. Loehr and Andrew 
Matsonu.——The committee on streets and alleys has 
voted to recommend an ordinance for the construction 
of an electric railway by the West Chicago St. 
R. R. Co. on Van Buren, 21st, Loomis, Lincoln 
and other streets in the business portion of the city. 

The General Electric Ry. Co. has been incorporated 
with a capital stock of $5,000,000, to build a line on 
the plans of a new and improved underground electric 
system recently invented by Henry Bradenburg. Chas. 
T. Yerkes is reported as interested. 

ROCKFORD, ILL.—Press reports state that Chi- 
eago and Minneapolis capitalists are, considering the 
construction of an electric railway from Harvard to 
Delavan, Wis., by way of Walworth, Fontana and 
Geneva Lake. Wisconsin farmers will grant right of 
way, and Illinois farmers will probably do the same. 
The line will connect with the Chicago, Milwaukee & 
St. Paul Ry. at Delavan. 

NEBRASKA CITY, NEB.—The Nebraska City St. 
Ry. Co. is securing estimates for the equipment of its 
line with electricity and extending it to Kearney, 
Greggsport and Prairie City. Secy., John C. Watson. 

OREGON, MO.—L. I. Moore is interested in a pro- 
ject for an electric railway hetween this place and 
Forest City, estimated to cost $40,000 to $60,000. It is 
probable that work will commence as soon as the 
counell grant the necessary franchise. 

ST. LOUIS, MO.—The Florissant Horse Ry. Co. has 
petitioned for a charter, and as soon as it is granted 
work will commence. The line is to be constructed 
mainly to develop the property owned by the Walnut 
Hill Improvement Co.; Pres., Theodore P. Bell. 

FORT WORTH, TEX.—The Fort Worth St. Ry. Co. 
has increased its capital stock from $50,000 to $100,000. 

CORSICANA, TEX.—Press reports state that an 
eastern syndicate has made the citizens of this city a 
proposition through Capt, J. A. Townsend to build an 
electric railway here at a cost of $15,000, providing 
liberal franchises are granted. 

SAN ANTONIO, TEX.—It is reported that S. P. 
Maury, of the San Antonio Club, has asked for bids 
for an electric motor to haul an 80,000-lb. car over a 
2% grade, standard-gage railway, with sharp curves. 

MONTREAL, QUE.—The Montreal Park & Island 
Ry. Co., Gen. Man., J. R. Thibaudeau, and the Mon- 
treal St. Ry. Co., Supt., J. J. Franklin, have petitioned 
for franchises on Mount Royal. 

AYLMER, ONT.—An electric railway is to be built 
between this place and Hull in the spring. It is re- 
ported that Theophile Vian, the projector, has pur- 
chased about 19,000 ties. 

GALT, ONT.—The Galt & Preston St. Ry. Co. pro- 
yoses to extend its line from Preston to Hespeler. 
*res., Thomas Todd. 

HAMILTON, ONT.—Press_ reports state that 
another radial rahway, with Hamilton as its principal 
point, is projected. Crerar, Crerar & Bankier, of this 
city, have made application to the legislature for per- 
mission to build an electric railway, to be known at 
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present as the Hamilton, Valley City & Waterloo Ry. 
The route of the line will be through the townships of 
Barton, Ancaster, West Flamboro and Beverley, Went- 
worth county, and on to Waterloo. The company also 
asks for authority to operate a branch line from 
West Flamboro or Beverly to Guelph. 

ELECTRIC LIGHT AND POWER. 

CARIBOU, MB.—J. A. Clark has petitioned for per- 
mission to amend the charter of the Caribou Water 
Co. for the purpose of furnishing electricity to Wash- 
burn and Presque Isle. 

MORRISVILLE, VT.—Bids are asked until Feb. 9 
for the purchase of $45,000 of 4% electric light and 
water bonds. 

KEADSBORO, VT.—Press reports state that P. 
G. Carpenter, of North Adams, Mass., has sold 
to W. 8S. Kelley, of the General Electric Co., 
Howes pond and over 500 acres of land in this town. 
it is believed that the company will build a large 
electric plant there. 

BLACKSTONE, MASS.—R. Schefbauer, Paterson, 
N. J., has offered to put an electric plant of 29 lights 
in this place at 40 cts. per light per night, the town 
to have an option to buy the plant after one year. 

QUINCY, MASS.—It is reported that the question of 
establishing a municipal electric light plant is being 
discussed. 

WALLINGFORD, CONN.—It is reported that this 
place has voted to put in an electric light plant. 

BUFFALO, N. Y.—The Niagara Falls Power Co. and 
the Niagara Falls Hydraulic Power & Canal Co. have 
petitioned for franchises.——The Cataract Construc- 
tion Co, has been granted a strip of land 30 ft. wide 
between Buffalo and Tonawanda for its poles, etc. 

EATON, N. Y.—It is reported that one of the latest 
projects is the establishing of an electric light plant 
at Pierceville, where there is an excellent water power, 
and furnishing of light to this town, West Baton and 
Morrisville. 

ALLEGHENY, PA.—The Western Electric Co., of 
Ohicago, is reported to have been awarded the con- 
tract for extending the municipal electric light plant. 

OXFORD, PA.—Press reports state that it is prob- 
able a company of Philadelphia capitalists will erect 
an electric plant at Pine Grove, on the Octoraro 
Creek, about three miles west of Oxford. Lewis E. 
Pennock has examined the ground, and estimates there 
is water power sufficient to generate 1,000 to 1,400 HP. 
It is proposed to erect the plant just below the inter- 
county bridge. It will be a rival to the Oxford Elec- 
tric Light Co. 

ELKTON, MD.—Press reports state that a prelimi- 
_hary movement has been made toward establishing an 
electric plant on the Octararo and using the water 
power of Joseph Richards at Porter’s Bridge. This 
is said to be one of the best water powers on the 
creek, having a fall of about 40 ft. with a very mod- 
erate dam. There is sufficient power at that place to 
furnish light and electricity for machinery to all places 
within a radius of four miles. 

SMITHVILLE, GA.—It is reported that this place 
will have an electric light plant to be operated by 
water power. 

DE LAND, FLA.—John B. Stetson has been granted 
a franchise for 15 are lights at $1,000 per year. 

TROY, ALA.—Bids are asked for a Corliss 125 to 
150-HP. compound condensing engine and a 600 to 
1,000-incandesecent light dynamo. L. E. Gellerstedt, 
Chn. Fire and Water Com, 

JACKSON, TENN.—The Jackson & Suburban St. 


R. R. Co. has been granted a franchise for construct-- 


ing an electric light plant. Pres., J. H. Hunter. 

SHELBYVILLE, TENN.—An electric light plant for 
both are and incandescent lights is to established in 
connection with the water-works, which are to be 
constructed by the Pittsburg Water-Works & Construc- 
tion o, 

LOWELLVILLE, 0.—Wm. L. Erskine, Clk., writes 
us that the mayor has been directed to call an elec- 
tion to vote on the question of issuing $8,000 in bonds 
for an electric light plant. 

CARBON, IND.—Fox Bros. have petitioned for a 
franchise for an electric light plant. 

LAFAYETTE, IND.—Bids are asked until Feb. 15 
for wiring the Second Presbyterian Church for elec- 
tric lighting. W. K. Bldridge, Supt., Court House. 


OHELSBA, MIOH.—Press reports state that a propo- 
sition is now being considered which provides for 20 arc 
lights at $1,680 per year, the lights to be 2,000 ¢.p., and 
the contractors to furnish all the accessories. This 
proposition will undoubtedly be submitted to a vote of 
the people. 

GALESBURG, MICH.—Press reports state that two 
propositions for electric lighting are being considered. 
One provides 30 lights at $500 ag year, the contractors 
to furnish all the accessories. e other is to bond the 
vilage for the necessary amount, thus giving the cor- 
poration entire control. The latter is regarded with the 
greater favor. 

IMLAY OLTY, MICH.—It is reported that the council 
has entered into a contract with F. B. & H. Hatch, an 
electric light firm of Detroit, for a system of eight arc 
lights. 

OXFORD, MICH.—Bids are asked until Feb. 11 for 
the purchase of $6,000 in 5% electric light bonds. 
Robt. Marshall, Village Clk. 

MAYWOOD, TLL.—The Maywood & Proviso Electric 
Light & Power Co. has petitioned for a franchise. 

MILLSTADT, ILL.—It is reported that an electric 
light plant is to be put in. 

PARIS, ILL.—The water supply at this place is de- 
ficient, and steps will soon be taken toward building a 
new power house, according to reports. 

OLINTONVILLE, WIS.—Press reports state that D. 8. 
Stewart has been granted a 20-year franchise for an 
electric light and power system, and has organized the 
Clintonville Electric L‘ght & Power Co., which will soon 
beg'n operations upon a pant. Steam power will be 
used at present, but Mr. Stewart has an option upon a 
water power 10 miles from town, which he wil un- 
doubtedly purchase. 

FOX LAKE, WIS.—The question of an electric light 
plant ‘s being discussed. 


OSHKOSH, WIS.—It is reported that the Central 
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Wisconsin Electric Ry. Co. has been formed to 
u line between Oshkosh and Kaukauna; capital sto 
31,000,000; it is thought that the line will be in op 
ation by June 15. Directors, Geo. H. Ketcham, ‘| 
ledo, O.; Geo. J. Robush, St. Louis; T. E. Ryan, Wa 
kesha, Wis., and M. L. Campbell, Neenah, Wis. Jame: 
K. Tillotson, of Toledo, O., is interested. 

OREGON, MO.—The Mayor is considering a prop. 
tion fer an electric light plant, according to reports. 

YUMA, ARIZ.—George Mittendorf, of Prescott, 
reported as interested in organizing an electric lig 
company for this p_ace. 

ANDOVER, N. B.—Edward Jack has petitioned ( 
council for permission to lease the commons at Gra 
Falis to the Grand Falls Water-Power Oo. to utilize ;:: 
falis. ‘The council voted to grant the permission 
$10,000 was spent in surveys and improvements. 

VANOOUVER, B. ©.—The council has received 
follow.ng propositions for the proposed leasing of | 
electric tight plant: A. E. Wiliams offers to oper. 
the plant, furnishing all materials and labor, with a 
all-night service of street are lights, and furnish an +: 
gineer for the fire engines, at $490 per month, the « 
to collect all revenues from the sale of lights; Jenki: 
& Harvey propose to lease the plant outright for tiy 
years, furnsh all material and help, furnish an e1 
g.neer for fire engines and to collect all revenues, au 
to maintain 50 are ights for streets at a monthly ren: 
to the city of $2.50 each. Extensive repairs will hay 
to be made to wires, poles and machinery, according 
reports. 

_NEW COMPANIES.—Nikola Tesla Co., New York, \ 
Y.; $5,000; to manufacture machinery, generators, i. 
tors, and electrical a atus; Edward D. Adams, A) 
ie 8S. Brown, New York; Chas. F. Coaney, Sumit, 


Garrett Electric Light Co., Garrett, Ind.; $20,000. 

Citizens’ Electric io & Power Co., Hughesville, l’a 
J. K. Rishel, James K. B Milton Bodine. 

Clinton Water & Electric Co., Clinton, Me.; $100,000: 
A. Rowell, 8. P. Felker, B. P. Porter, W. T. Haines. 

E. 8. Rarely Electrical Construction Co., Chicago, 
Ill.; $12,000; E. 8. Karoly, V. Merriman, J. H. Weber 

Rawson Electric Co., Elyria, O.; $50,000; H. ©. 
McKinley, J. B. Coffinberry, T. M. Brush, S. B. Raw- 


son. 

Grand Island Light & Power Co., Grand Island 
Neb.; $50,000; H. T. J. Fuehrman, Henry C. Joehnk. 
W. H. Thompson. 

Frankin Blectric Tluminating Co., Sea Cliff, N. \ 
$20,000; Pres., Dwight W. Pardee; Treas, John Gra 
ham; Secy., F. J. Coles, 

Boynton Muitivolt Battery Co., Brooklyn, N. Y 
$10,000; to manufacture batteries and electrical ap 
paratus, photographic supplies, and materiats; Ed 
ward Boynton, Brooklyn; Abraham Strauss, Ohas. H 
Brigham, New York. 

American Bureau of Electrical Engineering, Informa- 
tion and Employment, Chicago, Ill.; $1,000,000; to 
conduct a bureau for electrical engineers; Clinton F 
Woods, Francis E. Drake, P. Malden. 

Snoqualmie Falls Electric Power Co., Seattle, Wash.. 
and New York, N. Y.; $2,000,000; to furnish electricity 
to Seattle and the counties of King, Pierce and 
Snohomish, to be a at the Snoqualmie Falls: 
Smith M. Weed, Chas. D. Wells, New York; D. H 
Gilman, Watson C. Squire. Seattle. 


BRIDGES. 


CHELSEA, MASS.—The city has petitioned for legis- 
lation to compel the Boston & Albany R. R. Co. to 
build an overhead bridge over its tracks on Matthews 
St. 

LOWELL, MASS.—A bill has been introduced in the 
legislature authorizing the construction of a bridge 
between Pawtucket Falls and Tyngsboro. 

PROVIDENCE, R. I.—The secretary of war has ap- 
proved an appropriation of $40,000 to enlarge the Old 
Colony railway bridge draw and to deepen the stream 
to 25 ft. at Sakonet River. 

BUFFALO, N. Y.—The board of public works opened 
the following bids Jan, 22 for the construction of the 
xroposed iron bridge over the Scajaquada Creek on 
Niagara St.: 


Buffalo Bridge & Iron Works, Buffalo........... $6,850) 
Nelson & Buchanan, Chambersburg, Pa. ........ 6,960 
King Bridge Co., Cleveland, O. .........ccee008 6,234 
Owego Bridge Co., Owego, N. Y. ..... ene diwen.s 7,600 
Buffalo Structural Steel Works, Buffalo.......... 6,195 


Berlin Iron Betige Co., East Berlin, Conn. .... 8,200 
Wi ht Iron Bridge Co., Canton, O.........+.. 30 
New Jersey Steel & Lron Co., Trenton, N. J...... 7,953 
Kellogg Steel & Iron ,Co., Buffalo................ 7,083 


P. H. Marburg, Buffalo. ........ oof e's on wre je Seda 5,812 
Massillon Bri Co., Massilion, O. ...... soe ee 10,870 
Groton Bridge Co., Groton, N. Y........ Se 
Toledo Bridge Co., Toledo, O. ..........5 sacle sie 6 10,900 


CITY ISLAND, N. Y.—It is reported that the recoin- 
mendations of J. Henry Carpenter, Engr. to the 
board of supervisors, in the matter of building a bridge 
at this place between the Westchester and New York 
county lines sl pate be approved. The work will 
cost about $100,000. 

LITTLE FALLS, N. Y.—A bill has been introduced 
in the legis!ature ropriating $25,000 for new bridges 
on German and Bellinger Sts. 

OAKMONT, PA.—The Verona Bridge Oo. has been in- 
corporated with a capital stock of $1,000 to construct 
a bridge over the Allegheny River at this place. Treas.. 
Stephen B. Clement; directors, H. S. Paul, Caleb Lee. 
J. G. Emerick, Oakmont. 

PITTSTON, PA.—Scoville’s Island, situated in the 
Susquehanna River opposite the West Pittston Ceme- 
tery, has been purchased by W. 8S. Tompkins, who is 
reported about to build a bridge to the, island and 
make a pleasure resort of it. 


BALTIMORE, MD.—Resolutions have been presented 
appropriating $33,000 for a new steel bridge over 
Gwynn's Falls on Wilkens Ave., and $10,000 for a steel 


foot-bridge over the B. & O. tracks at the foot of 
Fulton Ave. 


ATLANTA, GA.—It is expected that bids will be 
asked within a few days for the construction of the 
proposed Broad St. ge. 

FLORENOB, ALA.—It is stated that the new patos 
between this city and Sheffield will be built by the 
Louisville & Nashville R. R. Co., and will probably cost 
severa’ hundred thousand dollars. 


TUSOALOOSA, ALA.—The contract, fof constructing 
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e ‘bridge over the Warrior River at this place 
48 as . ed to J. H. Whitner, of Knoxville, Tenn., 
s39.400. The bridge is to be of steel 1,655 ft. in 
sth, and will have four spans. The bidders were as 
‘ows: O. BE, Hamlin, Chattanooga, Tenn.; W. H. Con- 
-se, Chattanooga, Tenn.; W. ‘I. Young, Fort Worth, 
~: M. S. Hosie, Fort Worth, Tex.; Alex. Searles, 
vicksburg, Miss.; H. T. Sinnott, Nashville, Tenn.; 
. Cope, Chattanooga, Tenn.; George H. Crofts, 
inta, Ga; A. M. Julian, Jasper, Ala.; F. M. 
ison, Jasper, Ala.; Willam T. A’len, Memphis, 
un.: B. H Hardaway, Birmingham, Ala.; M. Johnson, 
wuisvilie, Ky.; D. 8. Brady, Chattanooga, Tenn.; Dave 
<t. Leeds, Ala.; John Rily, Louisville, Ky.; Wm. 
rbuck, Birmingham, Ala.; J. H. Whitner, Knoxville, 
in. W. Finnell, Tuscaloosa, Ala.; H. F. Keepers, 
etroit, Mich.; J. S. Wagner, Milwaukee, Wis.; S. A. 
vsong, Canton, O.; John Goode, Lou'svile, Ky.; L 
een, Tusealoosa, Ala.; A. Stoneking, Tuscaloosa, 


i. 

\EW ORLBANS, LA.—The city engineer has prepared 
ifications for an iron bridge at Galvex St. and an- 
her at Hagan Ave., and it is expected that bids will 
.on be asked for the construction. 

CHATTANOOGA, TENN.—The council has been pe- 
joned to provide funds for a new bridge at East 
highth St. 

KNOXVILLB, TENN.—The Knoxville, Oumberland 

ip & Louisville R. R. Co. is reported about to erect 
.-veral bridges on its line. Clarence Carey, 509 Wall St., 
\ew York, is receiver. 

STEUBENVILLE, O.—It is stated that representatives 
f an Bastern se building firm have secured op- 
ions on beth sides the river at this piace for a bridge 
» be built this summer. 

TOLEDO, O.—The Toledo-Maumee Electric Railway 

» has awarded the contract for a new iron bridge 
icross the Maumee River to the Massillon Bridge Co. 
it $15,000. 

INDIANAPOLIS, IND.—F. E. Fuller, Oh. Cik., Oy. 
Engr.’s office, writes us that plans and specifications for 
three plate-girder bridges wil. be ready for examination 
ind inspection about Feb. 1, as follows: Pratt St. 
pridge over canal, 66-ft. girder, 24-ft. roadway; Ray- 
mond St. bridge over Pleasant River, 79-ft. girder, 30- 
ft. roadway; Spruce St. bridge over Pleasant River, 7\- 
ft. girder, 30-ft. roadway. Contracts will probably be 
let in about two weeks Chas. C. Brown, Oy. Engr. 

DETROIT, MICH.—Preliminary drawings have been 
submitted to the board of public works for 7 or 8 arches 
for the 600 ft. of approach to the Belle Isle bridge. 


SAGINAW, MIOH.—A resolution bas been introduced 
in the council providing for the construction of a bridge 
i: Court St. to cost $65,000. 

MENASHA, WIS.—Bfforts are being made to secure 
1 new bridge across the Little Lake Butte des Morts. 


WINONA, MINN.—A press report states that the 
Green Bay, Winona & St. Paul RK. R. Co. ig about to 
iruild a railway bridge across the Fox River in Wiscon- 
sin for its own use. 

JUNOTION OITY, KAN.—A bill has been introduced 
to authorize the commissioners of Geary county to build 
a bridge. 

BUTTE, MONT.—Bids are asked until Feb. 12 for the 
construction of a highway bridge 200 ft. long and 16 
ft. wide across the Big Hole River at Upper Chalk 
bluffs, about 36 miles west of Divide station. David J. 
Charles, Bd. County Comrs. 

GREAT FALLS, MONT.—Local papers state that the 
Great Northern Ry. Co. will build a bridge across the 
river at Rainbow Falls and make that its main line to 
this eity. 

GEORGETOWN, TEX.—James Belleger, of Austin, 
has been awarded the contract for the stone piers and 
bridge abutments on the Trinity, Cameron & Western 
Rk. K., now being built between this city and Granger. 

DENVER, COLO.—A new steel bridge will soon be 
built across Oherry Oreek at Broadway, at an esti- 
si, cost of $45,000. W. F. Hynes, Secy. Bd. Pub. 
Wks. 

TORONTO, ONT.—The council is considering the con- 
struction of a high-level bridge over the Don River on 
(Jueen St. and a footbridge north of Gerhard St. 


BUILDINGS. 


FALL RIVER, MASS.—The council has voted to is- 
sue $150,000 in bonds for a public library building. 


BROOKLYN, N. Y.—Bonds for $295,000 will probably 
soon be issued for the erection of the first section of 
the museum of arts and sciences in Institute Park, 
Prospect Hill. The section will be 210 ft. in length, 
with an average depth of 50 ft. Hstimates have been 
secured from Norcross Bros. Archs., McKim, Mead & 
White, New York. 


BROOKLYN, N. Y.—The Brooklyn Wharf & Ware- 
house Co. was incorporated Jan. 21 to practically con- 
trol all the storage warehouses, docking facilities and 
elevators in Brooklyn. The company has a eapital 
stock of $12,500,000 and will issue $17,000,000 in bonds. 
The company intends to make a private railway con- 
necting the entire property. The tracks are to be laid 
upon the large wharves, so that the cars brought on 
floats can be run to the ships’ sides, or grain in one 
structure can be sent to a ship lying a mile away 
without the least difficulty. It is probable that this 
is the same project noted in our issue of Jan. 10. 
Pres., Thos, A. McIntyre, of McIntyre & Wardwell; 
Vice-Presidents, David Dows, Jr., of Dows & Columbia 
Stores, and J. S. T. Stranahan, Pres. Atlantic Dock 


Co.: directors, Andrew Mills, New York; Geo. H. 
Southard, Brooklyn; Geo. i 


Young, a City; 
Theo. A. Havermeyer, of the American Sugar Refining 
Co.; William Coverly, of the American Steamship Co. 
ALO, N. Y.—Bethune, Bethune & Fuchs, Archs., 
naek subpart plans for a theatre to be built for Fuchs 
Bros., on the east side of Washington St., south of 
Genesee St., to cost about $150,000. It will be occupied 
by Miehael Shea. The contract for building has not 
yet been let. waitin eecs 
BUFFALO, N. Y.—The Guaranty Building Co. has 
been incorporated with a capital stock of $500,000 to 
erect a 13-story building on Pearl and Church Sts.; in- 
corporators, Col. Geo. sve Moulton, of Chicago, IIL; 
Wiltet BE. Hazard and Chas. H. Keep, of oo e 
NEW YORK, N. Y.—Boehm & Coon have n 
granted a permit to erect an eight-story brick store at 
Broadway and Howard St., to cost $350,000.——Ar- 
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mintha Merritt, 339 Boulevard, has been granted a 
permit to erect a seven-story brick apartment house 
at Boulevard and Sist St., to cost $500,000. 

WBDst POINT, N. Y.—It is stated that the construc 
tion of the Cullom Memorial Hall will soon be com- 
menced. Col. O. H. Ernst, Supt. Trustees 

JERSEY CITY, N. J.—Bids are asked until Feb. 7 for 
tbe erection of an annex to the almshouse at Snake Hill. 
John Boyd, Clk. Bd. of Freeholders; Arch., H. Kreiter, 
+> Montgomery St. 

WASHINGTON, D. C.—Bids are asked until Feb. 19 
for erecting a fireproof addition, except the steel frame, 
to i government printing house. Ool. John M. Wil 
son, J. 8. A. 

ANTIGO, WIS.—T. Hayssen, Cy. Cik., writes us that 
the city hall committee has been directed to secure 
plans and estimates for a city hall and engine house 
combined, on a piece of ground 80 x 220 ft., and report 
Feb. 11; population, 6,000. 

OHICAGO, ILL.—It is stated that Henry Ives Cobb 
has completed the plans and is receiving bids for the 
construction of the Haskell Oriental Museum at the 
Chicago University. It wil be 40 170 ft. and three 
stories high, and will cost about $100,000. 

MASON OITY, LA.--It is reported that Cerro Gordo 
county is considering a proposition to erect a new court 
house, at an estimated cost of $100,000. 

WATERLOO, IA.—The supervisors of Blackhawk 
county have cal'ed an election in March to vote on the 
question of building a new court house estimated to 
cost about $100,000. 

ST. LOUIS, MO.—Samuel Cupples is having pase pre- 
pared by Bames & Young, Archs., for a warehouse and 
office building on Spruce St., east and west of Ninth 8t., 
estimated to cost $750,000. The structure will be in two 
buildings, one on each side of Ninth St., and a bridge 
will be built across the street to connect the buildings. 

BBAUMONT, TEX.—Bids are asked until Feb 26 for 
building a county jail. The iron and steel work may 
be bid on separate-y Ed. P. Gray, County Judge: 
Arch., Eugene T. Heiner, Houston. 

WACO, TEX.—It is reported that the citizens will 
rebuild the Cotton Palace, which was destroyed by fire 
Jan. 19, at a cost of $100,000. 

SAN FRANOISOO, CAL.—Bids are asked until Feb. 11 
for building the union depot and ferry house, to be lo- 
cated on the foundation of approach to ferry slips Nos. 
2, 3, 4, 5 and 6, on the water front. The work will 
consist of the necessary structural steel, wrought 
and cast iron work and other iron work embodied in the 
specifications, mason work, terra cotta, and fireproofing, 
plastering, roofing, skylights and galvanized iron work, 
earpenter and joiners’ work, and glazing, painting and 
plumbing and gasfitting. Ch. Engr., Howard C. Ho!mes; 
J. Keegan, Secy. Bd. State Harbor Comrs.; Arch., 
A. Page Brown. 


WATER-WORKS, 


MACHIAS, ME.—J. K. Ames, BE. P. Curtis and others 
have petitioned for a charter for the Machias Water 
Co., with a capital stock of $100,000. 

WINTBRPORT, MIE.—T. W. Vose, Fred Atwood, 8S. N. 
Morgan, and others have petitioned for a charter for the 
Winterport Water Co. 

WISCASSET. ME.—Henry Ingalls, W. G. Hubbara, 
Alfred H. Lennox and others have petitioned for a 
charter for the Wiscasset Water Co., with a capital 
stock of $100,000. 

CHESTDR, N. H.—The Chester Water-Works Oo. has 
petitioned for a charter. 

LITTLETOWN, N. H.—This village has petitioned for 
authority to put in water-works and an electric light 
plant. 

PLYMOUTH, N. H.—The question of purchasing the 
property of the Plymouth Aqueduct & Water Co. for 
$38,000 is to be voted on at the March election. 

SUMMERSWORTH, N. H.—The Great Falis Mfg. Oo. 
has offered to sell its interest in the works for $60,000, 
and it is reported probable that the city will purchase it. 
The city a.ready has an interest in the works and it is 
stated that a pumping station and extensions estimated 
to cost $125,000 will be added. 

EDGARTOWN, MASS.—About 150 persons have 
signed a petition to the oe requesting that a 
charter be granted to the Edgartown Water o.; cap- 
ital stock, $50,000; incorporators, Jos. K. Nye. New 
Bedford; E. D. Eldridge, Fairhaven; H. C. Chadwick, 
Edgartown. 

LONGMBADOW, MASS.—Wm. B. Medlicott writes us 
that the works are nearly completed. 

NORTON, MASS.—J. A. Leonard, Town Clk., writes 
us that nothing has yet been done for works, but that 
the question will probably be discussed at the town 
meeting in March. 

RUTLAND, MASS.—Geo. A. Putnam, Town Clik., 
writes us that D. M. Wheeler, Engr., is one of the com- 
mittee and will see to all surveys and plans for the pro- 
posed works. 

FARMINGTON, CONN.—The Farmington Water Co. 
has petitioned for a charter. 

NORFOLK, CONN.--A press report states that Bab- 
eock & Lary have taken the contract to finish the par- 
tially constructed works. 

RIDGEFIELD, CONN.—The contract for constructing 
works has been awarded to the Connecticut Pipe Co. of 
New Haven, at $47,224. 

WILLIMANTIO, CONN.—Bids are asked until Feb. 15 
for a 2,000,000-galon steam pany, with boilers, as 
stated in our advertising columns. Walter D. Brigham, 
Chn. Com. 

CAPE VINCENT, N. Y.—The village authorities are 
reported about to put in works. 

FREDONIA, N. Y.—The consulting engineer has in- 
dorsed the plan of Mr. Wilder, of this place, for a new 
supply. Another dam or reservoir is recommended. 

NEW YORK, N. Y.—Contracts will probably be 
awarded in about a month for the construction of the 
Jerome Park reservoir, estimated to cost $4,000,000,—— 
The park commissioners have reported that $10,000 
more is needed for an additional 500,000-gallion pump 
at the Castle Garden aquarium. 


ONEIDA, N. Y.—The question of purchasing the 
plant of the Warner Water-Works Co. is being agt- 
tated. 


RED HOOK, N. Y.—The village clerk writes us that 
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the residents have voted to put in works to cost $30 
000. It will be a gravity system with eight miles of 
piping, and about 40 hydrants; supply from a lake 44 
miles distant. Contracts will be awarded in about a 
month. Engr., E. D. Smalley, Syracuse. D. W. Wil 
bur, Chn. Com, 

SALAMANOA, N. Y.—It is stated that the question 
of purchasing the works will be voted upon at the next 
election. 

SOUTHAMPTON, N. Y.—The village trustees have 
contracted for 50 hydrants at $25 each for the first year, 
$33 for four years. and then $25 each for 20 years 

SOUTHOLD, N. Y.—The Greenport Water Co. has 
been petitioned to extend its mains to this place, and 
the cost of the extension is being estimated. 

MEDFORD, N. J.—A committee has been appointed to 
investigate the question of fire protection. 

BELLEVUB, PA.—The council is considering the ques 
tion of granting a franchise. 

HAZLETON, PA.—The 
are reported as completed. 

MEADVILLE, PA.—J. F. Witmer, of Voorhees & 
Witmer, Buffalo, N. Y., bas been engaged to estimate 
the value of the present plant. 

MIFFLINBURG, PA.—A petition is being circulated 
asking that the question of works be voted upon next 
nmronth 

MINERSVILLE, PA.—Chas. R. Kear, Man. Miners 
ville Water Co., writes us that the proposed reservol: 
and extensions will be made by the company, and that 
all arrangements have been made. ; 

OLL OITY, PA.—Bids are asked until 
»,000,000-galon pumping eng’ ne. A. M. 
Cik. Comrs. 

SOUTH BETHLEHEM, PA.--It is stated that the 
next council will be urged to employ an engineer to 
make surveys for a water supply about 144 miles east 
of this place. 

WBHISSPORT, PA.—The Weissport Water Oo. is ex 
tending its mains to East Weissport 

WEST NEWTON, PA.—The 
being discussed. 

_ WILKES BARRE, PA.—D. O. MeCollum, Secy. Cit 
izens’ Water Co., writes us in regard to the proposed 
works noted in our issue of Jan. 17 that the com 
pany is awaiting the action of the city couneil; esti 
mated cost of the plant is $500,000. 

SALEM, W. VA.—The town is reported 
to dssue bonds for works. 

MOUNT PLEASANT, N. ©.—It is stated that 
sian wells will be bored to secure a supply. 

GRIFFIN, GA.—The committee is securing a site for 
the proposed water tower. 

TROY, ALA.—Bids are asked for 100 tons of cast iron 
water p.pe, according to reports. L. E. 

Chn. Com. 

: GREEN VILLB, MISS.—The City Water Co. has been 
incorporated with a capital stock of $50,000, by Nisbet 
Wingtield, John R. Elis and others. ; 
_ NEW ORLBANS, LA.—L. H. Gardner, Supt. New Or 
leans Water-Works Co., writes us that the contract for 
20,000 ft. of extensions, for which bids were received 
Jan. 21, has been awarded to the Abbott-Gamble Con 
tracting Co., St. Louis, Mo., the bids being as follows 
Railway Supply Co., New Orleans 
Manion & Co., New Orleans ............... 
Delaney & Foley, New Orleans .............°_ 
Abbott-Gamble Contracting Co., St. 
Kobert McNamara, New Orleans 
Brennan & Co., Baltimore................ 
liankin, Mos.ey & Co., Richmond .... 


plans for the new works 


Feb. 19 for a 
Breckinridge 


question of works is 


lo have voted 


Gellerstedt, 





Morrill & Co., New Albany, Ind..... 11.1 11°"°"! isan 
Fairbanks, Moore & Co., St. Paul, |. 1.1.1" "" 15.476 
C. & T. Iglehart, Morgan Park.......... 7 15,850 


SHELBYVILLE, TENN.—W. W. 
sents a company that is reported 
and an electric light plant. 

CARROLLTON, KY.—We are informed that the cor 
tract for works has been awarded to Guild & Wh te 
Hh Chattanooga, Tenn., at $19,750. G. W. Pearsall, of 
ao Tenn., has been retained as consulting en 

GREBNVILLE, KY.—1: 
be put in at this place. 

HOPKINSVILLB, KY.—H. W. Tibbs, Cy. Clk.. write 
us that a 20-year franchise has been sold to Jesse W. 
Starr, of New York, who will put in works 

BBREA, O.—A. F, Goette, Oy. Clk.. writes us t - 
water-works proposition was defeated. a eee 

CAMBRIDGE, 0O. 
to secure plans and 
sewers. 

LEBANON, O.—At the election Jan. 22, the citizens 
voted in favor of works to cost $50,000. The city will 
Se, of ae and if a desirable water supply is 
ound the remaining $48,000 will be negotiated. cag 
John W. Hill, Cincinnati. iencnaigosmanaatt 

LOWELLVILLE, O.—An election will soon be heid 
sa50e oe eo construction of works to cost about 
20, and an electric light plant t ‘ost § $8.K 
Wm. L. Erskine, Clk. \ ints ey 

TOLEDO, O.—Bids are asked until Feb. 4 for boring 
two artesian wells. L. P. Harris, Cy. Ck. 

BVANSVILLE, IND.—The secretary of the water 
board has been directed to write tor bids for 16 and 6 
in. pipe; also for a carload of wrought iron. 

OAKLAND CITY, IND.—The local press is agitati 
the question of works. . eee 

PARIS, IND.—It is stated that works, including a 
stand-pipe, will soon be put in, at a cost of $6,500. 

DECATUR, MICH.—Frank ©. Stapleton, Cy. Clk., 
writes us that the following bids were received for 
constructing works, the city to furnish brick and 
stone: 

*J. W. Pearl, Benton Harbor, Mich............. $11,000 
A. F. Nims, Elkhart, Ind...................... y 

C. & T. Iglehart, Morgan Hart, Ill 
Samuel I. Pope Co., Chicago, I!) 
T. C. Brooks, Jackson, Mich............ 
Mann & Andrews, Dowagiac, Mich 
John Synom & Co., Chicago, Til 


Cunningham repr 
about to put in works 


is stated that works will svun 


~The council has appropriated $500 
specifications for water-works and 








* Awarded contract. 
SOUTH BEND, IND.—Efforts are being made bv 
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the citizens to secure important extensions of the 
works. 

CROSWELL, MICH.—It is stated that works will 
be constructed in the spring. A well is being sunk. 

FLUSHING, MICH.—G.’F. Herriman, Can. Com., 
writes us that it is expected to vote bonds March 1. 

OXFORD, MICH.—Bids are asked until Feb, 11 
for the purchase of $19,000 in 5% water bonds, and 
$6,000 in electric light bonds. Robert Marshail Vii- 
lage Clk. 

SHELBY, MICH.—Geo. ©, Morgan, Consult. Engr., 
Chicago, writes us that the following contracts were 
uwarded for materials, as advertised in Engineering 
News: Cast iron pipe and specials to the Anniston 
Pipe & Foundry Co., Anniston, Ala.; wrought iron 
pipe and fittings to Geo. H. McDermid, Grand Rapids, 
Mich.; hydrants to Crane Co., Chicago, Ill.; valves to 
the Rensselaer Mfg. Co., Troy, N. Y.; ae ma- 
chinery to Downie Pump Co., Valencia, Pa.; boiler to 
Muskegon Boller Wks., Muskegon, Mich.; heater to 
Stilwell-Bierce & Smith-Vaile Co., Chicago; other 
materials purchased from home bidders, who will also 
do the work. 

BELLEVILLE, ILL.—It is reported that plans have 
been made for improvements to cost $25,000. 

CANTON, ILL.—Improvements projected for this 
year include the sinking of an artesian well and in- 
creasing the pumping capacity. No definite action has 
been taken, Cy. Engr., G. W. Chandler. 

CARBONDALE, ILL.—The Carbondale Water Co. 
has secured the contract to furnish the city with 
water; the city to rent 30 hydrants for 21 years at 
an annual rental of $50 each. An abundance of pure, 
soft water can be obtained at a depth of 350 ft. The 
company will issue bonds. J. R. Truesdale, Temple 
Bldg., St. Louis, may be addressed. 

CERRO GORDO, ILL.—E. E. Edwards writes us 
that the proposed works will include a_ brick tower 
with a wooden tank, which will hold 65,000 gallons, 
and a small reservoir; contracts have not yet been let; 
the supply will be from wells, and information is 
solicited from parties that sink wells. 

CHICAGO, ILL.—Bids are asked until Feb. 6 for 
furnishing and delivering at the North Branch of the 
Chicago River, near Western Ave., one air lock and 
two iron shells with shoes for tunnel shaft. John 
MeCarthy, Comr. Pub. Wks. 

MARSEILLES, ILL.—It is stated that a franchise 
has been granted for works to cost $100,000. 

MARSHALL, ILL.—T. W. Clark, Mayor, writes us 
that the proposition for works has been voted down 
three times within 12 months, and that there is no 
present prospect of securing works. 

MILAN, ILL.—Geo. W. Smith, Vil. Cik., writes us 
that the following bids were received Jan, 21 for con- 
structing works: 

Casgrain & McDonald, Chicago, (awd. contract). 89.206 
Challenge Wind Mill & Fd. M. Co., Batavia, Ill. 9,721 
Crellin & Lovell, Des Moines, Ia.........0.0-06- 10,779 

MOUNT PULASKI, ILL.—H. B. Capps, Cy. Clk., 
writes us that plans and specifications for complete 
works are being prepared by D. H. Maury, of Peoria, 
and wil be ready about Feb. 15; the work will cost 
about $25,000, but only $9,000 will be spent at present; 
test wells are now being sunk; water will be pumped 
from wells to a 60,000-gallon tank on a tower 60 ft. 
high. 

OAKLAND, ILL.+-It is stated that works could be 
put in for $5,000; the question is being agitated. 

TOLONO, ILL.—The contract for works is reported 
to have been awarded to a Chicago firm. 

GALESVILLBE, WIS.—The city clerk writes us that 
no works will be put in at present. 

KAUKAUNA, WIS.—The city is considering a 
proposition of Mr. Fritchman, of New York, to put in 
works, according to press reports. The franchise 
granted to J. L. Hotchkiss last summer has been an- 
nulled because of failure to begin work. 

KENOSHA, WIS.—W. H. Wheeler & Co., who are 
putting in the new works, are reported as negotiating 
for the purchase of the Kenosha Water Co,’s plant, 
with a view to selling the entire system to the city. 

MONROR, WIS.—A contract for drilling three new 
wells has been awarded to F. M. Gray, Milwaukee. 

TWO RIVERS, WIS.—Wm. Hurst, Cy. Clk., writes 
us. that no definite action has yet been taken to extend 
the works, but that after the spring election some ex- 
tensions will probably be made. W. 8. Shields, of 
Chicago, is making plans. 

FORT MADISON, IA.—The Fort Madison Water Co. 
was incorporated in New Jersey Jan. 23, with a eap- 
ital stock of $275,000; incorporators, A. G. Brown, 
Lewis Hallock, Jr.; Robt. H. Dillingham and H. F. 
Hatch, of East Orange, N. J., and Chas. N. Brown, of 
Jersey City, N. J. The sale of the works to Alexander 
New, representing the bondholders, was noted in our 
issue of Jan. 10. 

INDIANOLA, IA.—Plans for complete works are be- 
ing prepared by C. 8. McClanahan, Monmouth, Ill. 

RENSON, MINN.—The village recorder writes us that 
no works are contemplated at this place. 

PLAINVIEW, MINN.—R. R. Damonds, Recdr., writes 
us that the proposed works will include a tower 80 ft. 
high, a 65-000-gallon tank, three miles of mains and 
35 hydrants, the supply to be from a well 320 or more 
feet deep. The question of construction will be voted 
upon about Feb. 15. 

DE SMET, S. DAK.—Bids are asked until Feb. 2 
for drilling an artesian well from the depth of 1,600 
ft. to the depth of 1,650 to 1,700 ft., well to be 6 ins. 
in diameter when completed. J. H. Armstrong, Chn. 
Com. : 

TOPRPKA, KAN.—The city engineer is preparing plans 
for new works to be owned by the city. The plans will 
include a stand-pipe and a supply from the river just 
below the old pumping station at Harrison St. 

MONROE CITY, MO.-—It is stated that $10,000 will 
be paid to a company that will put in works. 

SPRINGDALE, ARK.—E. H. Bryant, Cy. Reeir., 
writes us that no steps have yet been taken for works, 
but that such steps should be taken, and if the sub- 
ject is properly agitated probably will be; population, 
5 


AUSTIN, TEX.—The superintendent has recommend- 
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ed the laying of 37,000 ft. of Gin. and about 150,000 
ft. of sualler pipe. 


DALLAS, TEX.—Bids are asked until Feb. 19 for 
the construction of 15,000 ft. of 36-in. wooden stave 
pipe line, as stated in our advertising columns. ‘Lhe 
bids received for 15,000 ft. of $U-in. cast iron pipe were 
published in our issue of Jan. 3. R. W. Havens, Cy. 
Hugr. 

HILLSBORO, TEX.—Geo. R. Terrell, Cy. Secy., 
writes us that the bonds are in the hands of tue 
printers and that nothing will be done until about 
April 1; estimated cost, $20,000; suppiy from arte- 
sian well. Engr., D. A. Poynor, Dallas, 

LORENA, TEX.—The citizens have contracted with 
J. B. Fowler, of Waco, to sink an artesian well. 

WEIMAR, TEX.—'The mayor writes us that the ques- 
tion of works will be voted upon April 2, and that noth- 
ing has yet been done in the matier; population, 1,600, 

ASTORIA, ORD.—The total bids received for con- 
structing works were noted last week. Contracts have 
been awarded as follows: Pacific Paving Co., of Port- 
land, clearing the right of way, grading road, construct- 
ing bridges, culverts, and telephone line, excavating and 
reiilling trenches on the conduits, and excavating res- 
ervoir, $19,740; d.verting the weir and settling vasin, 
$1,743; lining of reservoir, erection of gate and power- 
house, and all appliances therefor, $16,207; tunnel, 
$4,996. Excelsior Wood Co., furnishing and laying 
wooden stave conduit, $31,368, Paquet & Kibner, fur- 
nishing and laying steel conduit, $29,558. Pacitic Bridge 
Oo., wWistributing system, $44,205. The aggregate 
amount of the bids accepted is $147,915, or $2,260 iess 
than the lowest bid, that of the Pacific Paving Co. The 
bonds were sold to Rudolph Kleybolt & Co., of Cincin- 
hati, at 95 and accrued interest. H. G. Van Dusen, 
Olk. Comrs. 

ATHENA, ORE.—E. W. Cummings, of Portland, and 
Chas. Power, of Seattle, have submitted a proposition 
to put in works. It is proposed to dig four wells 10 
ft. square and 20 ft. deep and lay 8 and 6-in. mains 
with 3-in. service pipes; payment to be taken in $12,- 
OO of city bonds. 

SAN DIEGO, CAL.—The Mountain Stream Water Co. 
has been incorporated with a capital stock of $10,000,- 
000, commencing with $2,000,000; incorporators, J. M. 
Howells, Chicago; John D: Works, Lewis R. Works 
and R. A. Thomas, San Diego, and W. W. Thomas, 
Los Angeles, Cal. 

CLOVERDALE, CAL.—The Riverside Water Co. is 
reported as considering plans for securing a gravity 
supply from Sulphur Creek. 

LUNENBURG, N. S.—C. L. Goodhue, Chn. Water 
Comrs., Springtield, Mass., has contracted to build 
works for this town and is now receiving bids for 
pipes, gates and hydrants, which will be purchased 


in this country. 
IRRIGATION. 


UVALDE, TEX.—Press reports state that Col. M. P. 
Merwin, one of the parties interested in the Uvalde 
Irrigation Mfg. & Water Supply Co., has said that 
the machinery and engineers tor the construction of 
the canal from the Nueces will arrive soon, when 
work will begin at once upon the construction. 

ANAHEIM, CAL.—The Anaheim Union Water Co. is 
reported to have voted to replace the old wooden 
flumes at Yorba cemetery with three steel ones, esti- 
mated to cost $19,200. 

NEW COMPANIES.—San Antonio Irrigation Co., 
San Antonio, Tex.; $100,000; Zo Stocker, J. S. Taylor, 
J. O. Nicholson. 

Chickamauga Canal Co., Crowley, La., to build a 
canal for irrigation purposes; A. K. MeMurdy & COo., 
Marshall, Ind.; Bence & Arnold, Greencastle, Ind. ; 
John B. Wright. ? 

Water Supply, Irrigation & Pumping Co., Kansas 
City, Kan.; $1,000; W. S. Nelson, H. A. Young, Kan- 
sas City, Mo.; W. O. Huckett, T. S. Coles, S. J. Green, 
Kansas City, Kan. 

Cooke Ditch & Reservoir Co., Greeley, Colo.; $10,000; 
to build an irrigation ditch out of Lone Tree Creek, 
and to control the Oooke reservoir in Weld county; 
J. B. Cooke, Noah Miller, E. M. Cooke. 

©:mmarron Valley Irrigation Co., Topeka, Kan., 
and Kansas City, Mo.; $200,000; William Robert, 
Hamilton, 0.; F. T. Hughes, Keokuk, Ia.; W. F. 
Evans, Topeka, Kan.; A. L. Forsha, Hutchinson, 8S. W. 
Winn, Kansas City, Mo.; D. 8S. Fletcher, Hartford, 


Conn. 
SEWERAGE, 


ATTLEBORO, MASS.—The question of constructing 
a $200,000 system will be discussed at the town meet- 
ing in March. F. C. Coffin, of Boston, and W. J. 
Luther, of this city, are preparing the plans. 

BOSTON, MASS.—Press reports state that Mayor Cur- 
tis has signed the loan bill of $67,650 for the completion 
of the system at Dorchester. The work is being done 
by day labor. 

BOSTON, MASS.—A pumping station, 72 x 120 ft.. 
for the metropolitan system is to be erected on Alford 
St., near Malden Bridge, Charlestown, at a cost of 
about $125,000. Arch., A. F. Gray. 

BROCKTON, MASS.—A contract for sewer pipe has 
been awarded to Waldo Bros., of Boston, at $22,593. 
Tt is stated that the price last year for the same 
amount of pipe was $28,777. 

CONCORD, MASS.—The town has petitioned for au- 
thority to construct a system of sewers. 


MILTON, MASS.—The selectmen have petitioned for 
authority to construct a system of sewers. 

WOONSOCKET, R. I.—Councilman McLaughlin is 
quoted as stating that the city appropriated $50,000 
for sewers six months ago to give work to the unem- 
ployed and that nothing has yet been done about it. 

ROCKVILLE, CONN.—The aldermen have yoted to 
authorize a special committee to employ engineers and 
award contracts for constructing a system. S. M. 
Gray, of Providence, was in the city last week, and 
reported that it would probably take four months to 
finish plans, so that bids could be asked for the con- 
struction, and it is probable that most of the system 
will not be built till 1896. 

SOUTHINGTON, CONN.—The engineer has sub- 
mitted the following estimates for a system: 17,500 
ft. of main sewer, at $1.75, $30,625; 40 manholes, at 
$40, $1,600; 25 acres of land, at $20, $500; right of 


way through private property, $500; grading six acres 4 
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of land for filter beds, $3,500; eight ,distributing 
and distributing sewers at filter beds, $1,500 
neering, etc., $2,500; lateral sewers, $30,410: 
$80,135. The question will probably be submi; 
a vote of the taxpayers next month. E. G. | 
Oy. Clik. 

AUBURN, N. Y.—J. F. Witmer, of Buffalo, a: 
H. Chapman, of New York, have inspected the 
for the Ninth Ward system. A system is said 
badly needed in that section of the city. 


BATAVIA, N. Y.—J. W. Holmes has reported 
system would cost $252,000; Mr. Holmes has ix 
work on the surveys and plans for over a yea 
report will be submitted to the state board of | 
for approval. 


BROOKLYN, N. Y.—Contracts for constructing 
ers in Ward 26 have been awarded to the | 
bidders, as follows; the prices of some of the 
were published last week: Edward Gorman, s 
visions 2, 4 and 6, $38,196, $35,174 and $6,383, re. 
tively, all for cement pipe; J. C. McSpadden, of | 
burg, for subdivision 18, $13,069, vitritied pipe: |) 
Creem, for subdivision 21, $20,801, vitrified and ce), 

BUFFALO, N. Y.—The following bids were rec. 
Jan. 24, for the construction of a sewer in Kensing 
Ave.. from the sewer in Wyoming Ave. to a poin 
ft. west of Grider St.: Jacob Ritzmann, $9,768: \\ 
iam Franklin, $10,800; August Gisel, $8,990; 0 Ire 
Martin, $10,302; Elmer Mighton, $8,778; Geo 
Moore, $8,787; W. A. Rappich, $9,301; Henry {1 
ter, $11,421; John Harrer, $8,000; Christopher Su 
$8,500; John Mumm, $8,998; Thos. B. Reading, $11.2 

BUFFALO, N. Y.—The following bids were rece 
Jan. 22 for a sewer in South Ogden St., all the 
ders being residents of this city: William Frank) 
$11,800; Elmer Mighton, $9,565; A. R. Clark & < 
$13,573; C. Smith, $11,420; George W. Moore, s 
004.99; Jacob Ritzmann, $11,833; Henry Harter, x} 
556; Thomas B. Reading, $12,600; Fred J. Mar; 
$12,182; W. A. Rappich, $14,261; Henry Kebbin, s). 
310; John Mumm, $12,260; W. G. Smith, $10,761. 

NEW YORK, N. Y.—Bids are asked by the depa 
ment of public. works until Feb. 5 for completing « 
sewer in ¥6th St., between Ist Ave and the Hari 
River. 

SEA CLIFF, N. Y.—The Sea Ciff Improvement As~ 
ciation has appointed a committee, consisting of Edw 
H. Sneed, John Graham, of the association, and «. » 
Chellborg and L. H. Willis of the village trustees. 
consider plans for a system. 

TONAWANDA, N. Y.—The commissioners are 1 
silering the plans of W. B. Landreth, of Cortlan 
for sewers in Gastown. The plans have been approve: 
by the state board of health, and the taxpayers 
vote on the questionabout Feb. 15. The plans pro 
vides for pumping the sewage from five miles «1 
stretts, by two Shone ejectors, using steam from t 
water-worfks boilers for the air compressor, and thi: 
estimated .cost is $35,000, for the separate sewers 
the ejectors, air pipe, compressor and a little ove: 
mile of combined sewers on Delaware Ave. 

HOBOKEN, N. J.—An ordinance has been passed f 
a brick outlet sewer on a pile foundation for draininz 
the lowlands. M. V. McDermott, Cy. Clk. 

PATERSON, N. J.—Ordinances have been passed fo 
constructing sewers in several streets. 

SEA ISLE CITY, N. J.—The Sea Isle City Electri: 
Light, Water & Power Co., noted last week as having 
been granted a franchise for water-works, has bec 
granted a franchise to put in a sewerage system i1 
connection with the water-works. The improvements 
will be made within a year and will probably cost 
$150,000. : 

ALLEGHENY, PA.—At an election Feb. 19 the ques 
tion of issuing $200,000 in bonds for sewer improve 
ments will be voted on. 

NORRISTOWN, PA.—Plans for a separate sewerng: 
system have been prepared by M. D. Patterson, Bu 
ough Engr. About 13 miles of sewers will be required 
for the built-up portion of the borough; although the 
surveys cover 46 miles of streets. 

READING, PA.—The city engineer and sewer cou 
mittee have agreed to recommend that the sewage dis 
posal plant be located on Fritz’s Island, in the Schuy! 
kill River, several miles below the city. ’ 

SCRANTON, PA.—An ordinance is being considered 
for the construction of sewers in the south part of the 
city to cost about $36,000. 

ROANOKE, VA.—A contract for a brick wall in 
Lick Run drain has been awarded to A. J. Banks xt 

2,139; the other hidders being 8S. B. Markley, $2,260: 
. H. Vaughan & Co., $2,320; W. P. Hyman & Co. 
$3,344; C. KH. Watson, $2,997; R. S. Coftman, $2,Ss)): 
N. P. Foard, $2,802; K. 'T. Landing, $2,334. 

CAMBRIDGE, O.—The council has appropriated 
$500 for the employment of an engineer to secure 
plans and specifications for sewers and water-works. 

CLEVELAND, O.—Bids will soon be asked for con- 
structing a large number of sewers, estimated to 
cost $346,100. F. C. Williams is the engineer in charge 
of sewers and drains. 

COLUMBUS, O.—Bids are asked until Feb. 5 fo: 
constructing a 15 and 12-in. pipe sewer in one 
street. J. A. Fanning, Clk. Bd. Pub. Wks. 

HAMILTON, O.—It is reported that the bids for the 
force mains and connections with the sewage pumping 
station will be rejected and the work readvertised. 

YOUNGSTOWN, O.—The council has voted to con- 
struct a sewer in Orange St., from Glenwood Ave. to 

Sdwards St. J. H. Edwards, Cy. Clk. 

GRAND RAPIDS, MICH.—H. A. Coller, Cy. Surv. 
is preparing plans for sewers in Wards 11 and 12. 

BLOOMINGTON, ILL.—An ordinance has __ been 
signed by the mayor for constructing sewers in Wasli- 
ington and Morris Ave. R. N. Evans, Cy. Clk. 

CANTON, ILL.—About one mile of extensions wil! 
»robably be made this year. D. W. Chandler, Cy. 
oner. 

PEKIN, ILL.—Plans for a complete system wil! 
»xrobably be completed in about a month. Consult. 
Basse. Harman & Evans, Peoria; Cy. Engr., J. ©. 
Aydelott. 

WAUKEGAN, WIS.—Large & Philbin have prepare! 
plans for 2,1) ft. of 18-in. pipe sewer in Spring St. 
estimated to vost $3,250. 


; 
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<j0UX FALLS, 8. DAK.—The council is consid- 
» the construction of a system. 

. SE MO.—The council has voted to con- 

aaa — a portion of district No. 45. T. VP. 
ight, Cy. Clik 

/ENVER, COLO.—It is expected that 42,000 ft. of 
“sewer Will be constructed in the spring at an es- 
red cost of $45,000, W. F. Hynes, Secy. Bd. Pub. 


Wks 
|ARYSVILLE, CAL.—Geo. A. Atherton, Cy. Surv. 
<tockton, has been engaged to advise the council 
egard to a system of sewerage and drainage for 
city. 

< \N FRANCISCO, CAL.—Property owners have pe- 
ed that the 15th St. sewer be immediately re- 
<tructed and changed to a 5-ft. circular brick sewer. 


GARBAGE DISPOSAL. 

<EW HAVEN, OCONN.—The successful bidders for 

ecting garbage for the ensuing year were’ A. N. 

than, at $3,140 for the west side of the city, and 
drew Halloran, at $1,000, for the east side. 

RUFFALO, N. Y.—The committee has recommended 
it the contract for collecting garbage and ashes and 
sposing of the same be awarded to John Johnson, at 
110,141. Cooper & Hopkins, of Chicago, bid $141,076; 

iams, McNaughton Bapst, $138,875, and Brown & 

bell, $136,475. The council is reported as in favor 
‘ haying the work done by the city. 

PITTSBURG, PA.—The new garbage regulations will 
. put into effect as soon as the necessary money is 

vided, and it is stated that bids will then be asked. 
ie contractor will have to build five garbage furnaces 

different parts of the city, according to reports. 

ATLANTA, GA.—The ‘‘Constitution’’ states that two 

three more crematories are needed in the city. 

ST. PAUL, MINN.—Bids are asked until Feb. 5 for 

lecting and os of the garbage of the city from 

March 1 to Dee. 31. Thos. A. Prendergast, Cy. Clk 
STREETS AND ROADS. 

LOWELL, MASS.—The Middlesex county commis- 
sioners have decided to proceed with the construction 
of a new highway on the east side of the Merrimack 
River from this city to Tyngsboro. It is understood 
that the state highway commission will macadimize 
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ENGINEERING NEWS. 
paving and macadamizing. J. A. 
Pub. Wks. 

LORAIN, O.—A correspondent writes us that Broad- 
way St., 7,000 ft. long., will be paved this spring. 
The work will require 42,000 sq. yds. of paving. L. A. 
Fauver is city engineer. 


MARION, O.—The city will soon advertise for bids 
for paving two streets with brick. T. C. Bowen, Cy 
Engr. 

SANDUSKY, O.—We are informed that bids for 
paving Water St. will not be received Feb. 1, as re 
cently stated, but that the work will soon be adver- 
tised. 

BEDFORD, IND.—At a special election Jan. 22 the 
citizens voted to construct 25 miles of macadam and 
gravel roads leading from the city to the different 
townships. 

INDIANAPOLIS, IND.—The contract for paving 
Washington St. from Michigan Road to State St. 
has been awarded to the Indiana Bermudez Asphalt 
Co., at $5.60 per lin. ft. 

INDIANAPOLIS, IND.—Bids are asked by the board 
of public works until Feb. 6 for paving South Pennsyl- 
vania St. from Maryland to South St., with brick on con- 
crete. The approximate quantities are: length, 


Fanning, Clk. Bd. 






1.360 ft.; width, 60 ft.; area, 9,320 sq. yds.; 24-in 
curb, 2.625 ft.; 6-ft. radius curb, at corners, 75 ft.; mar 


ginal stone, 396 ft.; two catch basins; four inlets to 
catch basins; four iniets to Pogue’s Run. Chas. C. 
Brown is city engineer. 

WABASH, IND.—Bids are asked until Feb. 11 for 
the improvement of Chestnut St., from Vernon St. to 
Columbus St., by grading. macadamizing and paving 
the sidewalks. Howe McGuire, Cy. Clk. 

_ LANSING, MICH.—The bids for macadamizing 
Shiawassee St. have been rejected, and the work will 
be readvertised. 

AURORA, ILL. 
have been rejected. 

CANTON, ILL.—We are informed that about one 
mile of brick paving will probably. be laid this year. 
G. W. Chandler is city engineer. 

CHICAGO, ILL.—The council has passed ordinances 
for paving portions of 5 streets with brick, 6 with 


The bids for paving Michigan Ave. 
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the road, and that the county commissioners will lay 
it out and grade it. The road, if built, will be an ex- 
tension of Lowell’s pleasure drive, known as Paw- 
tucket boulevard. 

PROVIDENCE, R. I.—The council is considering a 
resolution petitioning for authority to issne $600,000 
in bonds for highway work. 

PUTINAM, CONN.—It is reported that two portions 
of Elm St. are to be macadamized. 

ROCKVILLE, CONN.—It is reported that steps are 
being taken to pave Market St. 

ALBANY, N. Y.—The contract 
mended additional paving with 
several streets. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of public works until Feb. 5 for 6,000 lin. ft. of 
bridge stone, 15,000 cu. yds. of sand, and for repairing 
the granite block pavements in several streets; also 
for grading several streets. 

SING SING, N. Y.—A special election will be held 
Feb. 5 to vote on a tax of $15.000 to construct a new 
road to the railway station from the southern portion 
of the village. 

SYRACUSE, N. Y.—The Fruin-Bambrick Construc- 
tion Co. has been organized here to bid on paving in 
this eity. Thos. Merriam is said to be interested. 

ALLEGHENY. PA.—At an election Feb. 19 the 
question of issuing $500,000 in bonds for street im- 
provements, and $300.000 for improvement of rural 
highways. will be voted upon. 

HARRISBURG. PA.—The senate committee on agri- 
culture has voted in favor of a bill for constructing 
roads. The committee is considering another bi'l for 
appropriating $1,000,000 a year for improving roads. 

WASHINGTON. D. C.—The Columbia Paving & 
Supply Co. has been incorporated by 8. P. Gross, 
Wm. H. Lepley and Wm. 8S. MeCarthy. to manufact 
ure and sell artificial stone cement and lime. 

ATLANTA, GA.—A petition has heen filed for a new 
road from the river at the end of Chattahoochee Ave.. 
to Pace’s Ferry. a distance of abont two miles. John 
T. Cooper, Clk. Comrs. 

COLUMBUS, 0.—Bids are asked until Feb, 5 for 


board has recom- 
granite blocks in 


"$1.35 and $1.50. 


2 $1.41 and $1.92. $1.55 and-$1.60. 
eedar blocks, 5 with other material. and for curbing. 
grading and macadamizing a large number of streets 

DECATUR. IL..—The city clerk has been directed 
to advertise for bids for paving two streets. 

EAST ST. LOTIS. IL1..—The estimated cost of re- 
constructing St. Lonis Ave. between 8th and Collings- 
ville Ave. is abont $125,000. The street will he raised 
about 12 ft. on an average, and paved with brick. 

GLENCOE, ILL.—Bids are asked until Feb. 5 for 
eradinge, macsdamizing and otherwise improving Sher 
idan Road. inelndine a bridge across the ravine. 
Granville D. Hall. Village Clk. 

OSHKOSH, WIS.—RBids are asked by the board of 
nublic works until Feh. 11 for grading and filling 8th 
St. from Michigan to Ohio St. 

SPARTA. WIS.—Rids are asked until Feh. 
macadamizing 12,000 lin. ft. of street. 
city clerk. 

ST. LOUIS. MO.—The Skrainka Construction Co. bae 
heen awarded the contract by Nelson & Mersmen for 
fe“. 000 worth of improvements in Kingsburv Place. 
The streets will be laid out and paved with brick. 
with 10-in. granite curbing. 

DENVER. COLO.—The chamber of commerce has 
passed resolutions petitioning the legislature fer the 


11 for 
Address the 


constrvetion of a wagon road across the range to 
North Park. 
PENVER. COLO.—A correspondent writes us thot 


20.000 sa. vis. of sandstone block paving wil! oure-babliv 
he Iefd tn The snring. at an estimated cost of $59.0%. 
W. F. Hynes, Secy. Bd. Pub. Wks. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


RIVER WIDENING.—Cleveland. 0.—The conneil has 
appropriated $25.000 to widen the Cuyahoga River 
DRY DOOCK.—Key West. Fls.—Efforts are being made 
to secnre an anmorepriation of $1.000.000 for the econ- 
struction of a large drv dock at this place. 
DRAINAGFE.—Bay City. Mich.—The city engineer 
has submitted a report to the county sunervisors In 
regard to draining certain low lands in the county. 
DRBEDGING.—Boston. Mass.—Bids are asked mnftil 
Feb, 19 for dredging 27,500 en. yds, in Fast Boston, as 


*$1.45 and $1.50. 
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stated in our advertising columns. Woodward Emery, 
Chn, Comrs. 

PLUMBING.—New York, N. Y.—Bids are asked until 
Feb. 19 for the plumbing for the U. 8S. court-house and 
post-office building in this city, as stated in our ad 
vertising columns. Address Chas. E. Kemper, Acting 
Supervising Architect, Washington, D. C. 

GAS WELLS.—Batavia, N. Y.—W. W. Cheney, of 
tuffalo, and A. W. Lewis, of Pittsburg, are reported 
as securing leases of 25,000 acres of land in the south 
ern part of this town and in Alexander and Darien 
with a view to sinking test wells for natural gas. 

SURVEYS.—Glencoe, Minn.—J. Jay Hankenson, Min 
neapolis, is making a topographical survey of this vil 
lage to establish street, sidewalk and drainage grades, 
the work covering a square mile of territory which is 
built up and has been graded and drained without re 
gard to engineering principles. 

TUNNELS.—Brooklyn, N. Y.—It is stated that the 
South Brooklyn R. R. & Terminal Co. through its 
counsel, Jesse Johnson, has secured the right from the 
city to construct two tunnels, one under the Ocean 
Parkway, north of Avenue A, and the other under 
Fort Hamilton Ave., between 38th and 39th Sts. 

DREDGING.—Lorain, 0.—The village has established 
the dock lines of Black River at a minimum distance 
of 400 ft. apart for a distance of four miles up the 
river from the lighthouse, and this summer a channel 
0 ft. wide and 17 ft. deep will be made for this dis 
tance, requiring about 500,000 cu. yds. of dredging. L. 
A. Fauver is city engineer. 


RIVER IMPROVEMENT.—Columbus, O.—Bids are 
asked until Feb. 12 for the improvement of the Miami 
River, commencing at the bulkhead of the Lewiston 
reservoir, in Logan county. The state has appropriated 
$7,000 for the work. Specifications can be obtained 
from J. C. Wonders, Engr., Bellefontaine, or from 
Chas, E. Perkins, Ch. Engr. Pub. Wks. 

CONTRAOT PRICES 

SEWERS.-—Charlotte, N. Y.—C. A. Derr writes us 
that the contract for constructing a sewer system, 
as advertised in Engineering News, has been awarded 


to Ryan & Avery, of Watertown, the bids being as 
follows: 


Bids Received for Constructing Sewer System at Charlotte, N. Y 
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7$1.89 and $.95. ® $1.00 and $1.15. 


SEWER RBASINS.—Brooklyn, N. Y.—The following 
bids were received Jan. 21 for constructing such 
sewer basins as may be ordered by the council during 
1895: ; 

J. McKeever & Bro., for each basin..... 


oo ceee 00.45 
J. W. Van Ostrand, Jr., 


én. amet Gheobe 93.00 
James Jennings, adm . 91.50 
Norton & Gorman, .. 91.50 
John O'Grady, . 91.00 


CAST IRON PIPE.—Cleveland, O.—The lowest bid 
for a supply of 40 to 3-in. cast iron water pipe was 
that of the Lake Shore Feundry, at $17.25 per ton at 
the foundry, or $17.85 delivered on the streets. 

PUMPING ENGINES.—Allegheny. Pa.—The  sub- 
water committee has voted to award the contract for 
three 12,000,000-gallon pumping engines to the Groshon 
High Duty Pumping Engine Co., at $177,000. The bids 
were published in our issue of Dec. 26. Robt. Swan, 
Cy. Engr. 
_ RAILWAY TRESTLE.—New York, N. Y.—The follow- 
ing bids were received Jan. 21 for 2,000 ft. of single 
track railway trestle at Sandy Hook, N. J., the price 
being per ft.: 


Hiram M. Conklin, West Brighton, N. Y......... $7.74 
Phos. H. Stanley & Co., New York............... 7.29 
Jos. Jewkes & Sons, Jersey City, N. J. .......... @41 
P, Sanford Rosa, Jersey City, N. J. .............. 5.5 
I. H. Hathaway & Co., Philadelphia. Pa........ . 6.38 
Watkins & Hardaway. Richmond, Va............ 6.88 
John A. Kelley, Brooklyn, N. Y............... 7.038 
John D Walsh. Brooklyn, N. Y.................. 7.48 
Gohn McLean, New York ...........00ce0ec0e- 5.9% 
Ww. B. Wison, Buffalo, N. Y.... ; -. TOR 
Wm. L. Miller. Boston, Mass. ............... « OF 

Sanford & Brooks. Baltimore, ...................% 9.95 
Frank Pidgcon, Saugerties, N. Y................. 6.98 
Jos. J. Ohurchyard, Buffalo ..........-..-cecceeee 7.2 


Sanford & Stilham’ Co., Jersey City, N.'7..)/277° 70 


ASPHALT PAVING.—Jersey City, N. J. Only two 
bids were received for the improvement of Ogden Ave.. 
from Bowers St. to Congress St., and that of the 
Vuleanite Paving Co. was rejected as informal. The 
bid of the Barber Asphalt Paving Co. was as follows: 
Rock excavation, $1 per cu. yd.; sand or gravel filling, 


a 
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$1.25 per cu. yd.; asphalt paving, $2.67 per sq. yd.; 
new curbstone, 55 cts. per lin. ft.; new flagging, 13 
cts. per sq. ft.; repaving, 25 cts. per sq. yd.; flagging 
relaid, 2 cts. per sq. ft.; cribbing, 35 cts. per lin. ft.; 
new receiving basins, $85 each; receiving basins reset, 
$10 each; manhole heads brought to grade, $2 each. 

BRICK PAVING.—Aurora, Il.—Bids for paving Lin- 
ecoln Ave. with one course of brick on a macadam 
foundation ranged from $1.08 per sq. yd. for Galesburg 
brick to $1.23 for the same brick. There were nine 
bidders. 

SEWBHR GRATES, ETC.—Detroit, Mich.—The contract 
for sewer grates, etc., during 1895 has been awarded to 
the Co-operative Foundry Co., Detroit, at $1.40 each 
for round-locking covers, $2.90 for round-locking grates, 
and 08 cts. per 100 lbs for fron castings. 

SHPWDRS.—Watertown, Wis.—The lowest bids re- 
ceived Jan. 18 for constructing sewers was noted last 
week under Sewerage, G. O. Viebahn, Oy. Engr., 
writes us that the itemized bids were as follows: 


Bids Received at Watertown, 
8-in, 10-in, 


£505 


James H. Roche, Chicago 
Willlam Gorder, Watertown 
Geo. R, King & Co., Duluth, 
©. A. Mosher, Milwaukee, 
Green & Patterson, Winona, 
Jacob Weinner, Milwaukee 
Geo. .J Markey, Milwaukee oer 
McCann & McLellan, Ashland, Wis 
Db. W. Lenehan & Co., Dubuque, Ia 
Wildam Forrestal, Milwaukee 

C. H. Wells, Appleton, Wis............ 
N, F. Reichert, Racine, Wis............ 
W. M. Campbell, Menominee, Mich 


Minn.... 


Miss...... 


METAL MARKET PRICES. 


LBAD.--New York: 3.12 to 3.15 cts. 
to 3 cts. St. Louls: 2.9 to 2.05 cis. 


NAILS.—Pittsburg: 85 cts. for 
for cut at mill in carload lots. 


BARBED WIRE.—Pittsburg: galvanized, $1.85; plain, 
$1.15 to $1.20, for carloads at mill. 


FOUNDRY AND PIG IRON.—New 
$12.50. Pittsburg: $10 to $10.65. Chicago: 
$10.50, 


TRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 cts.; spikes, 1.45 to 1.6 cts.; track bolts, 1.8 to Ly 
cts. with square, and 1.9 to 2 cts. with hexagon nuts. 
Chicago: angle bars, 1.3 to 1.35 cts.; spikes, 1.6 to 1.7 
cts.; track bolts, 1.9 to 2 cts., with hexagon nuts. 


RAILS.—New York: $22 at eastern mills and $22.75 
at tidewater; old rails, $11.50 to $12 for iron, and $10 
to $10.50 for steel; steel rails fit for relaying, $14.00; 
light rails, $21; girder rails, $24, Pittsburg: $22 
for standard sections of 45 Ibs. and over: $23 for light 
sections; old rails, $12 for iron and $9 to $11 for steel. 
Chicago: $23 for standard sections; $25 for light sec- 
tions; old rails, $10 to $11 for iron, and $6.50 to $9 for 


steel, 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 ets.; channels, 1.35 to 1.5 cts.; angles, 1.2 to 1.35 
vcts.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.2 
to 1.35 cts.; steel plates, 1.25 to 1.4 cts. for tank, 1.4 
to 1.45 cts. for shell, 1.5 to 1.65 cts. for flange, 1.75 
to 2 cts. for ordinary firebox, 2 to 2.25 cts. for loco- 
motive firebox. Pittsburg: beams, 1.25 to 1.3 cts.; 
channels, 1.25 to 1.3 cts.; angles, 1.1 to 1.2 cts.; 
tees, 1.35 to 1.4 cts.; universal mill plates, 1.1 to 1.2 
cts.; steel plates, 1.15 to 1.25 cts. for tank, 1.3 to 1.35 cts. 
for shell, 1.35 to 1.4 ects. for flange, 2.5 to 3.75 for 
ordinary firebox, and 3.35 to 3.5 cts. for locomotive 
firebox. Chicago: beams, 1.45 to 1.5 cts.; channels, 
1.45 to 1.5 ets.; angles, 1.3 to 1.35 cts.; tees, 1.55 to 1.6 
cts.; universal plates, 1.4 to 1.45 cts.; steel plates, 1.35 
to 1.4 cts. for tank, 1.5 to 2 cts. for flange, 2 to 4.5 cts. 
for firebox. 


» Or 
2.00 


Chicagu: 


wire, and 80 cts. 


York: $10.00 to 
$0.50 to 


INDUSTRIAL NOTES. 


THE COTTON PALACE, at Waco, Tex., was burned 
Jan. 19, involving a loss of $75,000. It formed part of 
a winter exhibition. 

THE CARNEGIE STEEL CoO., of Pittsburg, Pa., is 
reported as contemplating the establishment of gun 
works on a large scale at its Homestead plant. 

THE NIAGARA FALLS METAL SIGN CO., of Ni- 
agara Falls, N. Y., will establish a Canadian branch 
plant under the direction of Frank Le Blond, of Ni- 
agara Falls, Ont. 

THE BLACKMER & POST SEWER PIPE CO., of 
St. Louis, Mo., has acquired control of the St. Louis 
Sewer Pipe Co., and the latter has now been consoli- 
dated with the former company. 

THE CHICAGO SHIPBUILDING CO., of Chicago, 
Ill., has a contract for a steel steamer of 6,000 tons 
for a Duluth and Chicago company. It will be 405 
ft. long, and will cost about $225,000, 


A SUGAR REFINERY, at Camden, N. J., is pro- 
posed by Adolph Segat, the plant to cost $3,000,000 
and to have a daily capacity of 4,000 barrels of re- 
fined sugar. Ground has already been secured. 

THE IRONTON STRUCTURAL STEEL CO., of Du- 
luth, Minn., will erect two open-hearth steel furnaces, 
owing to the difficulty experienced in securing the 
requisite blooms for rolling beams in the new mill. 

THE HUNTER VALLEY STONE CO., of Blooming- 
ton, Ind., has been incorporated by W. W. Wicks, W. 
P. Rogers and Wiliam N. Showers, with a_ capital 
stock ef $60,000, to quarry stone on 60 acres of land. 

DUNBAR & SULLIVAN, of Cleveland, O., contrac- 
tors for dredging, are building an iron dump scow at 
Sault Ste. Marie, Mich., and will spend $75,000 in re- 
new'tng and rebuilding their outfit of dredges, tugs 
and scows. 

VYHE EMPIRE CHAIN WORKS, of Philalelphia, 
Pa.. owned by Bradiee & Co., have completed the 
chaiv cables for the new American Line steamers “St, 


ENGINEERING NEWS. 


Louis’’ and “St. Paul.” There are 330 fathoms of 2%- 
in. stud cable for each, weighing about 150,000 Ibs. 
THE NEW YORK POWDER CO., of 62 Liberty St., 
New York city, is introducing Black Diamond powder 
for coal mining, the new explosive being claimed to 
be flameless, three times as powerful as common 
powder, but slow-acting, so that it will not shatter 
like dynamite, 

THE BUCYRUS STBAM SHOVEL & DREDGE Co., 
of South Milwaukee, Wis., has failed, and twe receivers 
have been apponted by the court. ‘Phe plant is said to 
be worth $200,000, t is hoped that an arrangemen; 
can be effected with the creditors under which the works 
wil’ continue in operation. 

THE INMAN BROS, CONSTRUCTION CO., of 136 
Liberty St., New York city, has had David J. Lees 
appointed as its receiver, according to reports in the 
daily press. The company was incorporated in 1893 
under the laws of New Jersey, with a capital stock 


of $125,000, sneceeding the firm of Inman Bros. 


is., for Constructing Sewers. 
Vitrified pipe. 
» 15n, 


' 
18-in. 20-in. Man- Flush 
545 780 holes, tanks, 
ft. ft. 53. 18. 
$1.03 $1.20 $24.50 $30.00 
1.40 1.70 20.00 25.00 
25 1.30 83.25 34.50 
85 OT 31.00 27.00 
0 1.35 28.00 80.00 
1.00 1.50 25.00 30.00 
1.15 1.65 30.00 30.00 
1.15 1.45 33.00 30.00 
1.20 2.00 27.00 $2.00 
1.00 1.50 25.00 28.00 
1.08 1.25 25.00 28.00 
1.20 1.60 28.00 30.00 
1.30 1.90 35.00 35.00 


THE PITTSBURG & GEORGIA LAND CO., of La 
Grange, Ga., has been incorporated to establish cotton 
mills, etce., at that place. Pres., F. M. Langley; Vice- 
Pres. and Gen. Man. Jameg W. Drape, of Pittsburg, 
Pa.; Secy., W. J. McClure, 

THE RUNYON SUSPENSION BRIDGE CO., of 
Kansas City, has been organized to manufacture 
bridges under the patents of E, G. Runyon and L. D. 
Cherry. Pres. and Gen. Man., Charles L. Lewis; Vice- 
Pres., L. 8. Cherry; Ch. Engr., F. C. Florance. 

THE WESTERN ASPHALT BLOCK & TILE 
WORKS, of New Castle, Pa., will be operated by the 
receiver, George W. Johnston, by permission of the 
court, as there is material on hand to make about 50.,- 
000 blocks, which C. N. Burchinal has offered to buy 
at $35.50 per 1,000. 

THE WHITE LOCOMOTIVE ©oO., 15 Niagara St., 
Buffalo, N. Y., has recently been incorporated under 
the laws of West Virginia, and is said to have ac- 
quired the patents on the Raub locomotive. Vice- 
Pres., John L. White, Jamestown, N. Y.; Secy., Walter 
Scott, Buffalo, N. Y. 

THE COLORADO FUEL & IRON CO., of Puebio, 
Colo.,. made the following output during 1894: Pig 
iron, 70,961 tons; spiegel, 3,923 tons; castings, 3,10) 
tons; steel rails, 66,6109 tons; spikes, 846 tons; mer- 
chant iron, 6,678 tons; steel angie bars, 844 tons; iron 
ore smelted, 156,997 tons, 

THE MOLYNEUX ELECTRIC MFG. CO., of Buf- 
falo, N. Y., has been incorporated by Frank Hammond 
and Barton S. Molyneux, of Buffalo, and H. Walter 
Webb and Edgar Van Etten, of New York city, with 
a capital stock of $30,000, to manufacture machines 
for engraving stamping dies, motor trucks for street 
cars, ete., under the Molyneux patents. 

THE AMERICAN HOIST & DERRICK CO., of St. 
Paul, Minn., is building a 45-ton traveling boom der- 
rick for the navy yard at Mare Island, Cal., to be 
used for handling and placing in position the armor 
plates on ships in the dock. The derrick will run on a 
track of 20-ft. gage along three sides of the dock. 

THE NATIONAL SWITCH & SIGNAL CO., Eas- 
ton, Pa., has recently received an order for inter- 
locking the crossing of the Indiana, Illinois & Iowa 
Rk. R. with the Lake Shore & Michigan Southern R. 
R. at South Bend, Ind. The machine will consis 
of 14 working levers operating 6 switches, 6 F. P. 
locks and 10 signals. 

THE GATES IRON WORKS, of Chicago, Ill., had 
its foundry department at Stein and Redfield Sts. de 
stroyed by fire Jan. 25, involving a loss of $75,000 
on the building, machinery and patterns. The build- 
ings included a two-story brick engine room and pat- 
tern shop 50 x 100 ft. and a one-story frame black- 
smith shop. The fire was started by an. overturned 
stove in the engine room. 

THE GEORGIA MINING, MFG. & INVESTMENT 
cCOo., of Atlanta, Ga., has had its property, valued at 
$3,000,000, placed in the hands of a_receiver. The 
company controls the Dade Coal Co., Walker Iron & 
Coal Co., Georgia Iron & Coal Co., Chattanooga Tron 
Co., Barlow Iron & Manganese Co. and Castle Rock 
Coal Co., all operating coal and iron mines in north 
Georgia, near the Tennessee line. 

THE ALLERTON LUBRICANT CO., of Yhicago, Hl.. 
has been incorporated with a capital stock of $3,000,- 
000, to manufacture a lubricant composed cf waste 
mica boiled in vil. The lubricant is in wse for car 
ax'es, electric motors, ete., and it is said that it will 
not freeze, melt or gum. The selling agent is the Aller- 
tron-Clarke Co., of 83 Reade St., New York, and 23 
Lake St., Chicago, Til. 

JAMES STEWART & CO., of St. Louis, Mo., and 
Buffalo, N. Y., have been awarded contracts for build- 
ing the new Dwight mill at Alabama City. Ala. It 
will consist of a 4-story main mill building 500 x 100 
ft.: boiler and engine room, 150. x 8&4 ft.: and 
two warehouses 75 x 100 and 100 x 300 ft... re- 
spectively. All are to be of brick, on stone founda- 
tions, of the heaviest style of mill construction. Work 
is to begin at once. 

J. H. DOUSMAN, Matthews Building, Milwaukee, 
Wis., has recently received contracts for his auto- 
matic stand-pipe valves for Rock Island and Dundee, 
Tll..: and Thomasville, Ga. He has recently put in 
one of his 10-im. valves at De Kaib. Tll.. and has had 
one working on the stand-pipe at Batavia, Il., since 
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December, 1804. He is also putting on th 
regulator valve to be used in SCanetiion with his 
matic cut-off valve. : 


_THE UNITED STATES WIND ENGINE & p 
CO., Batavia, Ill.—T. W. Snow, Asst. Gen’l Ay: 
this company, informs us that during 1804 it put 
complete systems for towns, besides a consid, 
amount of work for railways. It also designs 
builds all kinds of windmill outfits. The compan 
ports a number of contracts on hand for complet: 
tems, work on which is to be commenced as sv 
the frost leaves the ground. 5 


THD UNION STEEL CO., of Alexandria, Ind.. \ 
was recently organized by a consolidation of . 
companies, as noted in our issue of Jan. 10, 
according to agreements made between thes 
yanies, remove to Alexandria the New Albany 
Mill of New Albany, Ind., and the Bessemer 
works of the Valley Steel Co., at Belleville, 1)! 
solidating the two and erecting them on a site 
acres donated by the Rolling Mill Land Go. 


THE WELLMAN IRON & STEEL CO.'S pla 
Chester, Pa., was sold Jan. 12 by the receiver for gs) 
000, which is $17,000 above the bonded indebtedness. ‘| 

yurchasers were J. Tatnall Lea, president of the IF) 

National Bank, of Philadelphia; Wm. Burnham 
the Baldwin Locomotive Works, and Wm. ©. Nei!s 
a former manager of the Wellman mills, who rv); 
sent a syndicate of creditors. The company is to | 
reorganized, and it is hoped to get the mills run) 
in the course of two months. 

THE CENDRAL SEWER PIPE CO., of Kansas 
Mo., has the contract for the sewer pipe require: 
the sewerage system of San Antonio, Tex., and i: 
sald to be the largest single contract for such ma 
rial ever placed in this country. The contract for « 
structing this system of sewers was awarded to J. | 
Hindry, of Denver, Colo., as noted in our issue .. 
Jan. 10, and he has 400 days to complete the w. 
The sale of pipe was made through A. H. Dickey re] 
resenting the company. Pres., Walter 8. Dickey: 'V\.. 
Pres., Geo. C. Martin; Secy., L. W. McGalium. ’ 

THE JEFFERY MFG. CO., of Columbus, 0., | 
bringing out a new electric locomotive for mining pu 
poses, made in sizes of 40, 60 and 80 HP. li 
mounted on four wheels, the frame resting upon coil: 
springs upon the axle boxes, The machine is 4), 
10 ft. long and 5 ft. wide, stands 2 ft. 8 ins. abov. 
the rail, and weighs 19,000 lbs. Power is taken fro) 
an overhead wire by a trolley. One of these machiues 
has hauled on a level 65 coal cars, each weighing 1 iM) 
ibs. und carrying 3,000 Ibs. of coal, the total load’ b 
ing about 136 tons, and the speed 8 miles per hour. 

THE NEW COLUMBUS BRIDGE CO., of Column 
us, O., reports to us that it is building two 164-f: 
through Pratt truss spans, one 132-ft. through Pratt 
truss span and one Yu-ft. through plate girder span 
besides several short deck plate girder spans on thi 
Belt Line Extension of the Toledo & Ohio Centra) 
R. R. These are all for single track, but have a heavy, 
truss for future double track. The company also has 
contracts for the iron-work in a five story fireproot 
building at Columbus, O., and one 200-ft. span ai 
Murphy, N. C., besides the usual run of smaller work 
Ch. Engr., I. M. Wolverton. 


NEW. COMPANIES.—Tri-State Telephone & 
graph Co., Oineinnati, O.; $250,000; M. S. Forbes 
“eee an and P. R. Budd. 
ainbridge Steam Ferry Co., Bainbridge, Pa.: $50 
Trees. H. W. Depue. . stdin 
vilcox Gas Co., Ridgeway, Pa.; $15,000, co pneing 
with $1,500; C. W. Speltigue. * a 

Peerless Fence Machine Co., Americus, Kan. ; $20,000: 
S. M. Bell, 8. Raley and M. Toomey. 

, rocker Elevator Co., Maroa, IIl.; $50,000; J. Crocker, 
Thomas Costello and George Conover. 

Joliet Supply Co., Joliet, I1l.; $20,000; Wm. Douglas 
Joseph E. Ralph and Charles W. Munn. 

B. & C, 7. Mfg. Co., Wichita, Kan.; $1,000; J 
N. Chapple, J. W. O’Neil and A. T. Buckridge. 

Texas Car & Foundry Co., Texarkana, Tex.; $25,000 
W. A. Kesey, Joseph Deutschman and G. Frank. 

American Gas Fuel Co., Washington, Ill.; $4,000; A. 
H. Danforth, David Ross and Robert S. Randall. 

Hersey Construction Co., Chieago, Ill; $35.000; W 
H. Clark, Howard M. Carter and J. F. Hutchinson. 

Hickory Fuel & Light Co., West Hickory. Pa.; $10. 
os commencing with $1,000; Treas., M. R. Harden 
mre. 

La Grange Brick Co., La Grange, Ga.; $5,000; Pres 
J. G. Truitt; Vice-Pres., H. C. Butler; Secy., W. J. 
McClure. A 

Chicago Corundum Wheel Co., Chicago, Ill.; $20,000: 
Henry R. McClelland, M. A. Snider and Edward 


Weltman., 
Lindner & Remig Mfg. Co., New York, N. Y 
fittings; P. W. Remig, 


$100,000; gas and electric 
Brooklyn, N. Y. 

McCallum Mfg. Co,, Chicago, I11.; $1,000,000; heaters, 
purifiers. ete.: Daniel W. McCallum, M. A. McLaugh 
lin and FE. J. Bygman. 

F. X. Muller & Co., Buffalo, N. Y.; $6,000; wood and 
iron-working machinery; Frank X. Muller, F. R. 
Radler and Peter Lang. 

Watchung Gas ©o., New Jersey: $200,000; Ohas. K 
Knapp and Frank H. Cole, Somerville, N. J.; Frank'in 
Everhart, New York city. 

Bond Steel Fence Post €o., Adrian, Mich.; $40,000: 
Pres.. George W. Bond; Vice-Pres., David Metcalf: 
Gen. Man., A. M. Keeney. 

Railway Gate Co., Buffalo, N. Y.: $9.000; crossing 
yates of the Wilson patent; Jacob K. Eckert, Robert 
(. Hickok and Loren F. Boies. 

Graranty Building Co., Buffalo, N. Y.; $500,000: to 
hnjld a 13-story building at Pearl and Cloud Sts; 
W. F. rd and Charles H. Keen. 

New York & Westchester Gas Co.. Pelham Manor. 
N. Y.: $100,000: A. A. Forman, Franklin B. Case. Jr. 
and Paul Graham, of Brooklyn. N. Y. 

Frederick & McCabe Construction Co., Baltimore, Md. 
$50,000: electrical work and power plants; Pres., Lau 
vence N. Frederick: Man., Laurence P. McCabe; Cons 
Fngr.. Frank H. Sloan. 

Gnest-Rates Marne Life Saving Apoliance ©o.. Ho 
hoken, N. J.: $100.000. commencing with $1.000: James 
A. nest. 1820 Nineteenth St. N. W.. Washington. 
D. ¢.: 7. H. Bates, 321 Hudson St.. Hoboken, N. J 

American Conerete Construction Co.. Camden, N. J.: 
£10000. commencing with $1000; Nathan Snering, 1330 
South 12th St.: Caspar W. Haines. 199 Sonth 13th St 
Nantel FL Keenan, 868 Porkromen ft. all of Phils 
delphia, Pa, 


is 


Tele 
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